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The invention relates to substituted spirocyclic cyclohexane derivatives which have an affinity for the
u opioid receptor and the ORL1 receptor, processes for the preparation thereof, medicaments containing

these compounds and the use of these compounds for the preparation of medicaments.
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The invention relates to substituted spirocyclic cyclohexane derivatives which
have an afffnity for the p opioid receptor and the ORL1 receptor, processes for
the preparation thereof, medicaments containing these compounds and the use of

these compounds for the preparation of medicaments.
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Substituted azaspiro (4.5) decane derivatives

[ ez

[0001] AZEEAMREAMNY w-AUEIR A 2R EIE A 52288 (ORL])
HEFMMTE IR BRERECHATEY » KRS AL - a8 Ltttk s
Vi E5t o K B &V RN EEEESC R -

[ Ferifdir ]

[0002] ¥ w-BUSEAR A ZRE TR A5 Z82(ORL) A S
RIRIRCENTAEY) - FRERTRITF EMIEEE - ARINIL » TSIz 23
IS 22 FIG0> WO2004 / 043967 » WO2005 / 063769 » WO2005 / 066183 -
WO2006 / 018184 WO2006 / 108565 > WO2007 / 124903 » WO2008 / 009416 -
WO02008 / 101659 » WO2009 / 118169 F1 WO02009 / 118173 -

[0003)] R0 LatE R HEYHES A HIIANES ARE  BFRE
HE Rt EE L « Efhfb 59 -

[0004] TEEEEESHIEET ZECHLEYERE hERG BT
HE - L A §6 B 1 38 38 (3K 52 B 25 (phenylalkylamine) - 2K 36 i & VF
(benzothiazepine) © — 4R It IF (dihydropyridine) 2 &£ & (i & ) » B %
BTX(batrachotoxin)(&j & 1E 5 3= I E & F ENEE B E R IR EE B o H
M7 EEEALIR MRS CMERIERACEUR - b4 SF2EEE

H

SEAERTTAR - MH > ZFEMLECNEREEEE 4T - Fit
ARHEERFRAEE < pHE - UV BE e ZEN - BB fegs
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AR FE  THEHHEFEITEMEROREBAAE - BF - ZEC
HUCEVIHEFR LRI FEENF] 2 PR/PD(EEEIE/ZE 2 it . HATRE
FL - Blan > RRFEIVER T IR -
[0005] EXFEIMMLEVCRBMREELEMUFLFERLHE QEWER
L AR TERI UG INA RS AT =R - BEE Y - BRI ERCER D+
6> B RMEZEERAFA @ RIGUEWRBSERAHESEWE - &
BRZE AR A A IER - b4t - B R BESL % - BRIERIC BER R -
REERAEEERE  REEEFEERIIFROREEMENT - v TR
EEE R g A IER -
[0006] 30 > EXfbEVE—LEIWEM » NHEEBRAL » SEFF N %
IR - ERRIHE Ehe-BUEAS A #(kappa opioid receptor) iy R EIR{EEEENE
ZAaE o IS BEAMEE LI EEARRIERER - RPAlERPRAE] - E
MR RE o ERRI R B - BEAR A R B AR BIRIEE & 1 -
[FEHAAE]
FEHH & R
[0007] AU AR EANREER R LEY HEALEE
AT L SRR ARES -
[0008]  [tEHBIARHIZN5ERA HaH S EEE I ARRUZGERY -
[0009] - AFEMREINLE  #Ho-BURFHIZEEBF IR ZEE
(ORL D)EAFEFI1Z A SRERER O e T A=y v LASLi -
[0010] AFTHARBENREFTE(DZILED
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(00111 BB Y, Y/ Yoo Yo 0 Yy Yy YR Yo B gt Bt
E1E(-H)  FCF) + (CI) BB () + FIECCN) - FEE(NO,) - S
(-CHO) Ry Z5(-Ro)*R HHEHE(-C(=O)Ro) AEH(-C(=O)H) - F2(-C(=0)-OH)-
Ro # % FS 3£ (-C(CO)OR,) % 3 # 3£ (C(-O)NH,) + R, 3 i 3£ 3§
(-C(=0)NHRy)+ = Ry LHEH(-C(=0)N(Ro),)* FEE(-OH) Ry FIE(-ORy)-
Bl 4, £ (COC(=O)H) - R, 3£ B % 3 (OC(-O)Ro) ~ Ry %, 3 BE & X
(-OC(=0)ORy) * Ry 31 i 4 5 (-OC(-O)NHR,) + — R, E M E G %
(-OC(=O)N(Ro),) - BREL(-SH) ~ R BEFHL(-SRy) - FABESE(-SO:H) - Ry HEH
o Ry SRAREE-S(=0),.0-Ro) + LA SRR EE(-S(=0) aNEL) -
SEHE(-NH,) « Ro SLIEEE(NHR,) - = Ry BBEEE(NRo)) ~ = Ro B4 Hett
(-N"(Ro)s) * = R EAEIHEE(-N'(Re):0) ~ Ro EEEIZE(-NHC(=O)Ry) ~ Ry &,
LR % 5E(-NHC(=O)OR,) + S BRI (-NHC(=O)NH,) « Ry S SEREH: 2
(-NHO(=O)NHR )R, = Ry Bl SR 5 (-NHC(=O)N(Ro)) 24 e Sl o
PRSI | T B L STHO R, - S~ - U B 1 % 8 B T(CLy)
& BEHRTERE(-C, yaliphatic) « % | B 8 (BB T(Co.o) BRI
THEFNAZE | F 8 BBIET Cuo 2 i IIE R
(-Cy.g-aliphatic-NHC .s-aliphatic) « =% 1 % 8 {EIfIE T(C,.o) EMFIEREILEY
Rz BEFMAZSE | B 8 [ EF Cu) 2 050 IE R
(-Cy.p-aliphatic-N(C, g-aliphatic)s)~ & 1 F 8 {ERET-(C..o) AEASHSIEIEZ T



201607923

F5(-8-Cy g-aliphatic) ~ F5EHHE(-S-aryl) ~ FHHEE - 5 EEIRZE 1 £ 8
{EIRRIER 7 (C1-8) Z HERG R FEEE(-C) s-aliphatic-ary )V o #HEFFATEH © 5L
ViR Y B Y R Y BlYs RYS o B Y R Y/ ERERAFRGEEEO)

[0012] X, X/"'X; Xo' X;F1 Xy &EHBFEHBEIIHAFRSR(CH)
#(-F) ~ &(-C) ~ J&(-Br) ~ B(-I) ~ HIFE(-NO,) ~ =FHFE(-CFs3) ~ Rs BEH
(-ORs) ~ Rs E i E (-SRs) ~ Ry EMEEEE (-SORs) ~ Rs R EFEEE
(-S(=0),0Rs) ~ # F (-CN) ~ Rs EF&ZFLES E (-COOR;s) ~ Rs E g EL e &
(-CONRs) ~ Rg £ Ry EEIZE(-NRGR,) » B Ro£(-Ro) 3 B Xy & X' » B Xo K
X' B X K XS ERERAFEBEEEO)

[0013] HZ X, K X, B X &k X; ARERARIEZEEZRCE
(-(CHp)z6) ~ HF R Z SR F Al AR & (-F) ~ &(-C) ~ {&(-Br) ~ B(-I) -
TBE(-NO,) ~ =FH FE(-CF;3) » RsEHF(-OR;) ~ |E(-CN)EE 1 £ 6 {Ehx
JRFZ BEl R IEEL(-C ) ¢-aliphatic) FRENAL 5 B Xi K& X' @ B Xo K Xo'BE X5
B X' EREARAER S 1 3 £ 6 kIR T BRI IEEL(-C.6-cycloaliphatic)
Hh& 5z @R F A LI (-F) ~ &(-Cl) ~ {R(-Br) ~ Bi(-D) - HEE(-NO,) -
=#HFE(-CF;) » Rs ZEE(-OR;s) ~ FHEH(-CN)EE 1 £ 6 ERE T e
$E3EEL(-C) 6-aliphatic) FTEUAY

[0014] R, HEHBIIMARXRE 1 £ 8 AR FIZEHREE
(-Cy.s-aliphatic) + & 3 & 12 {BERE T2 RIS I IRTEEL(-Cy1o-cycloaliphatic) -
FEH(-aryl) ~ #I5 5 E(-heteroaryl) ~ #E 3 £ 12 {ERREF(Cs.1) X ERAGHS
KEENNARZZE 1| 2 8 BHBMIE F (Co 2B REE
(-C.g-aliphatic-Cs.,,-cycloaliphatic) * #iZEBHEIZ 2 1 Z 8 ERETF(Crs)
< REHRR 5 E(-C ) s-aliphatic-aryl) ~ #FHEAFBHHEINRCE 1 £ 8 ERET
(Ci8)Z BEf 18I EL(-C) s-aliphatic-heteroaryl) ~ #& 1 & 8 {EAIET(Cis)Z
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RS REIR Y e 3 F 8 (8 HE T (Cu) 2 B s I 187 2
: (-Cs s-cycloaliphatic-C, g-aliphatic) ~ #FEEIULY & 3 £ 8 [HBE F(Csu)
v ZEBEEISREE(-C, soycloaliphatic-ary SR HES B HENUC Y & 3 F 8 HE
[ F(Ca.) > BE SIS EGEEL(-C 5 -cycloaliphatic-heteroaryl) ;
[0015] R, R, LB MR ER T o Ro BE(Ro) § R, B Ry &
B3 (% 3% G — 25 2 3£ (-CH,CH,OCH,CH,) ~ Ry 385 Jc 3 — 86 7. 3
(-CH,CH,NR3CH,CH,-)EAE N E: B HE L 85(-(CHy)s6-)
[0016] R; 43 RyZ(Ro) :
[0017] RoAFEFETH Ry 2 Z (ZR) » Hob Z AILITFEAES
BHEL(C(-0).) » EHEE(-S(-0) ) URREEYE (-S(=0)) : H R, %5 1 F
6 MERUET(Crow B Crralkyl) » & 3 5 6 [HBLET(Cro) B
(-Cascycloalky) BB Hi% 3 F 6 (HRE F(Cr) BRI Z & 1 5 3
BRIELT(Crs) 2 SEHEC-C s-alkyl-Cs g-cycloalkyl) » HrbiZe s 3 2 6 B T2
PRISEHE(-Cy g-cycloalkyl YERET » T F 2 MR T MR THIA, » 1 HS 1
= 6 EHETF(CLoZBEE(Crealkyl) « & 3 B 6 (EBET(Cso Bl
(-Cag-eyeloalkyl) - FHie 3 B 6 MHRET(Cro) 2 BEEIAZ S 1 5 3
BT (Crs)i BE3E(-C s-alkyl-Cs.-cycloalkyl AT SRR ~ — K% KA
£ EERAAEE AT A BT A E ) - B(-C1)  38L(-Br) - BRCT) ~ AEECCN) -
YOIE(OH) « BEL-SH) » & 1 B 3 [HRETC0) 2 SR HE(-O-C a-alky)
Bt | 3 3 (ERIR T(C 1) SR BE(-S-C, -alky ) S oo AEECHFT L
g 15 3 (HRRIELT(Cra) SR (-Cos-alkyl) AT 9(F)  Z(-Cl)~ BL(Br) -
BR(T) « SUEL(-CN) « FE5E(-OH) + F4EH(-OCH,) - Bi3(-SH) & F(-SCH)
4 AR — (B B U
(0018 R4 BT REUR T 5 Ro H(Ry) :
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[0019] Re & R; IR EFEFE Ro E(-Ro) 5 B Rs 2 Ry
ERERARFREH — 52 LE(-CH,CH,OCH,CH,-) ~ Ry B riflEE " in Z &
(-CH,CH,NR (CH,CH,-)BAE N E B 2 (-(CHy)3.67)

[0020] RsAAERGEF T * Ro ZE(-Ro)EK Ro EHEE(-C(=O)Ry) ;

[0021] RoyfREXEREFHRES1E26EME FZEHREE
(-C).¢-aliphatic) :

[0022] Hr " IERSREEE | SRR —E X SREIE S 8F  BfIsE R
H—ESETN RV ERE RS R Z Rk § &

[0023] TEIRFEASRREE S hlB—eisKEE B — eI E
BEAD  SRAEINA B B R B S REUK - B3R - BERES IR IRENEWE >
BRI T BEHE &R E CHEN - F120 "5 3 £ 8 {ERIE F(Cse)Z
IRASHIRRIREL(Cs 5 -cycloaliphatic) ; FIFR—aH 345~ 6~ 7B 8 R
xR+

[0024) EAREGY " BERIREEE | K T IRABHSIREE: | ERE K
AR ) FERE AR B — BB SUR + » #EREE REU » BIan#Et 1 K -
2 R~ 3 REKSE EHIE A, - & IR ~ B - FE(-CN) ~ F5EE(-NO,) ~ EEEL(-CHO) -
BEE(=0) ~ Ro E(-Ro) * Ry EHE(-C(=O)Ry) - BEE (-C(=O)H) - #& &
(-C(=O)OH) ~ Ry EA&BLFAEL(-C(=O)ORy) ~ EEFHEL(-C(=O)NH,) ~ Ry Fifi%
FAFEL(-C(FO)NHR) ~ . Ro EFZEHREL(-C(=O)N(Ro)2) * ¥EE(-OH) ~ Ry £t
FFH(-ORy) ~ FEEEE(-OC(=O)H) Ry EFEEE(-OC(=0)Ry) * Ry FE R
FF(-OC(=0)-0Ry) * Ry FIHEMEEF(-OC(=O)NHR,) ~ = Ro EEfZEREE
(-OC(=O)N(Ry)2) ~ FiF=(-SH) ~ Ro EHiEL(-SRy) ~ HEELEL(-SO;H) ~ Ry EEHR
FB Ro EEREE(-S(=0)12-Ro) ~ BEEMESEEFEREE(-S(=0)1.NH,) -
ZEE(-NH,) ~ Ro FEAZE(-NHRy) » - Ro EZE(-N(Ro)2) ~ = Ro B =fR-IZE:
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(-N'(Ro)3) * = Ro ZERRFHEL(-N'(R0),0") * Ro EFIZEE(-NHC(=O)Ry) * Ro ZE &
* EREIEEL(-NHC(=O)OR,) * BEFEAZE(-NHC(=O)NH,) * Ry FIZE RIS E
v (-NHC(=O)NHRy) * — Ro E=fZEMEIEZE(-NHC(=0)-N(Ro)) * = Ro EATHiEk

(-Si(Ro)s) » —(Ro Z=EFE)BHREEL(-PO(ORo)) Al Al L AHEE R AT L BN

HU

[0025] 'H&EE KBBIIMARKREGEL S-S ERIMERM

EEZRF BRI T Haos & EE SO R0 - (B3 EAD

NG BRAMMEGIE - EEEFTEE AT LIREEUL » BREE KHHY

> S EREZIARE AT RAEREAE - 3 B A D5 B EAEER

£ R AlRe B £
[0026] "HEFGEE ) RE—5 5 6 7 UZERGEBRE - HAE

123455 EHRBAEECHET - AEHETRER - S50

FET R RAR P EE RS RYE » E PR sER b

FERUCRT - BZFIAERRAEREA R - B afEZMT SR EEHER

AIREZAZIE |+ HEZM BRI A R R B IR R — T

[0027) EARIRS TI5EE ) Kk TH#TEERE ) T BEREE TAEE

FEHRR RS2 IR AL — BB SR T > KRB R > A~ &~ R~ B

AEE(-CN) ~ fHE(-NO,) - BEEL(-CHO) ~ f§%E(=0) ~ RoZE(-Ro) * Ro EHE

(-C(=O)Ro) - FEE(-C(=O)H) ~ FRE(-C(=O)OH) » Ry E/ZFLERFH(-C(=O)ORy) *

RAEHKFE(-C(FO)NH,) ~ Ro ELFELHREL(-C(FO)NHR) * — Ro FEfFE A

(-C(FO)N(Ro),) ~ FEL(-OH) ~ EaFF "8 E B 4 “HE(-O(CH)12,0-) ~ Ry

FEEE(-ORo) ~ HEEEE(-OC(FO)H) * Ro EffEE(-OC(=O)R,) ~ Ro B E

AfE S5 Z(-OC(=0)-ORy) * Ro FEEEEEEFEL(-OC(=O)NHR,) ~ — Ro EfZE M

Z(-OC(=O)N(Ry),) ~ %iE(-SH) ~ Ro EffiFL(-SRo) ~ FEMEEL(-SOH) ~ Ro E&E ¢
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FREEER Ro BRI (-S(=0)1.0-Ro) - S E R SR L REAEE(-S(=0)1.NH,) -
FEE(-NH,) ~ Ro EZE(-NHRy) « = Ro EFE(NRo)) * = Ro =4Ik
(-N" (Ro)s) * — RoEEFHFAEE(-N'(Rp)0") ~ Ro ZEEIZEL(-NHC(=O)Ro) ~ Ro £
SEMRIZEL(-NHC(=0)OR,) + S EEREEL(-NHC(=0)NH,) + Ro HEH R BRALE
(-NHC(=O)NHRy) * = R ZEJ#EEARIZEL(-NHC(=0)-N(Ro),) ~ = Ro FEhy Szt
(-Si(Ro)s) * (R FEEIL)BHEAEL(-PO(OR), YA il AR B T FssR HH 2 B
B - HMEREE P2 8B F IR EREME-E14w)

[0028) HEXB—E—-rIIEEEYREESY  WHELEYE/
B AT TR B R BB -

[0029)] AREZE - BIZ0Y, Yy > Yo' Yo' Y30 Y5 YukYs 0 &
AT RAEIRAE EZE - FIAIREE 4 5 (-ORy) » RoZE il & &
(-OC(=O)Ry) * RoZEfiEHEEEH(-OC(FO)NHR)ZAHE T » —HUREE - Biln
Ro » 1A —WE P FTEERSES: - ATBERSRRZ &  fla - -OR, » Ry
ELRfE S E(-OC(=0)Ry) » RoE:MEEREE H(-OC(=O)NHR,) °

[0030] ARIBATEIIRIHE S (LS 2B EPETS I 512 B4(ORL 1)
R/ 8- BUERE B BT 2 A A - SRR AETE AN 512 B8 (ORL 1),
u-FUKETE P A -

[0031] IRIBABEABIGE & (L AYE - BIETE B 2B R & KifE &
KESS00nM > FERIF R AMERS100nMEZS0nM » R FERATF & S AERS 10nM -
B fRIF & MBS 1.0nM H A E A A0.50M -

[0032] e p-BUAERE R ZREKI(E S J5 1 LS SENA I AT A &
Pl - BRI BT IR IR EEBIRTI & 5 AR AT -

[0033) ARIEAFIIEUE (LS WEEIE 5L 2 #4(ORL 1 RiFZ
KB AESS00nM » B{RATZ BRAMER 100nMEKS0nM » X FERET < BAE
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B10nM » SE{RIFERAMES1.0nM B A H 5 K F50.75nM o
[0034] AEREISH I5ZH(ORL DKifEZ ik > EBFEIAGELSR
v B N LR RNEE o BEIE B ARIREE B ATl 5 1Rk HETT -

[0035] FREBEAFEARUEZMNEY) - TMEEER I ZE(ORL 1)
Fp-RBEAS 2R BAENS - M Es NEBTEE  Higmgnt s /E
ISR Z e BoRe LLEE R A B 2 (BB, ¢

[0036] 1. RIEAFIAR R EVTESERBERFRIR EM
AR B B2 S5 = EAR FHELEE: - R > HE M AYRIE N R TE
g > BNE{EAE . n- AR IR FrAEE > HEAEEWES M2 -

[0037) 2. TEEHERME R 2538 AR [RE & BRI AI o » AR
BRI EYIELE R =8B A RIAHEEEREZ IEME > TI8RHE
FRAEAS Frill 5 2 B8(ORL 1) fe p-BUREAR FrAH B i [FIVERT -

[0038] 3. iRIRAFHRE Z MGV - (FRIEREMHZREZEY
BE - BERCE=ZHREBF HRRELEE(RITTE20E#) 2 1HFE
(antiallodynic) 3¢ §T J& %2 & 8§ (antihyperalgesic) /E A K& #1145 & 31 FE
(antinociceptive effect) *

[0039)] 4. TERBIEMERAEMEREIWER (B EEAERE
(carrageenan) » BKCFARE 3% < FREERY - A ASEZR )T » IRIFAZEIASE
ZACEYIRBBINE R B =R SIS maEE IR fER -

[0040] 5. MRIBEAFIHEUE (SN EBIEERIET > Hisl
RIS BWE R R R PR A ~ BB it o R mi - A TIRIE
PEAERTTRS  DERRRE M/ ORISR ) B R 88 = TS e B TR ()
R AR E R ZR) -

[0041] —JFEENRE-IEIR ZBHWER » 55— A EENIgnE
s
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1B PR B 25 B 3T [ P & s+ RS B SETB AL 50 2
(ORL. 1y/p-BUAEE Fr o2 (2 10 Rt g - B S8 P T BB IR I 2 % 2
- ARG L AT SR A B R R B B YA AT AT
T (B RIS T BIREERS ) (therdpeutic window) -

[0042) AT —F (miF 2 Ehufl > BEREABRQZALE
v BIY) Y Yy RY S EBEET

@)

[0043] ATHS—ZRFZ EES BEERQ)ZLEY
Yoo Yo Vs Ys PREFET - XE—%RiFERp - BEEAQZtE
o Yo Yoo YsRY. PEZEEARSERET  Ee—ERIRERT &
S—2Rir<ERPIh > BEENQOZMED > Y Y2 YR Y, PER{E
ENRBEFE T MESRREERARERET  NESI—ZREFZE-GIT -
BEBRQZLEY Y Yo s Y, FE—EETREET KRS
AT

[0044] MRBEABUARMBZMAEY > —F ol ZRiIF 2 EHEd
o BEAERQZAEY > HPY 0 Y. Y3 & Y FEAEREET -

[0045] %55 ZRiF I EVWEAEENRDKER)  Hf

[0046] RoRXRBEBILMAEXEGIESMEKIE T ZEHLEE
(-Cg-aliphatic) ~ &3 Z 12{EMRR T BRASH IR FEEL(-C;.12-cycloaliphatic) ~ 75
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B (-aryl) - FEHE L heteroaryl) + B3 | 2B T(Co.io) 2 BISHHIS5E
. EWN MR a1 E28HEMBMEF Co 2 B HEBE
v (-Cy.s-aliphatic-Cy.j,-cycloaliphatic) ~ #¥F5 B EENAZ 2 1 5 ${EHE T-(C)s)
ZEAGIEIEEL(-C) s-aliphatic-aryl) ~ S FEIUR S &1 E8EHRE T(Cis)
Z B85 EE(-C ) s-aliphatic-heteroaryl) - #5251 2= 8{E R 5L F(C.5) EHHIR TR
EWNARZ2E3E8MHEMBKIE F (Co) < BB KB E
(-Cs.5-cycloaliphatic-C, g-aliphatic) + #i5FEEA 2 23 B 8{EHYE F(Cs)Z
IRAEATEEE(-Cs g-cycloaliphatic-aryl) BU# 5 B EL U S 53 2 8(ERR IR T
(C3.9) ZERAENTIEIEEL(-Cs 5 -cycloaliphatic-heteroaryl) ; ELFR3E B R AT AR EY
R Bfe— RS R, » HEURE T DIR IEI T &(-F) ~ £(-Cl) ~ &
(-Br) » FE(-CN) » FHE(-CH;) ~ ZE(-CoHs) ~ EFE(-NH,) ~ FEE(-NO,) ~ &
F(-SH) ~ =& FE(-CF;) ~ ¥&E(-OH) » FHEE(-OCH;) ~ Z & FH(-OC,Hs) K
- FRIZEE(N(CH:),) F M B AE B ATEE
[0047] MR\BAEH > 5 —-ZRIFzEGEHEFERQCHZ/E
Y]

(2.1)
[0048] AFEAXQZEIZRIFHEY » H:
[0049] R;AFEE 1 £ 8 (EhkFEF ISR 583(-C, s-aliphatic) « 5
EE(-aryl)  FEFTEE(-heteroaryl) ~ HIFEEIULEZ & 1 E 3 HFE T(Ci)
Z HERGIESEEL(-C  5-aliphatic-aryl) ~ #FEHFEIURZ & 1| B 3 @ERET

(Ci13)Z BERFRR & EL(-C, s-aliphatic-heteroary ) Ei#f = 5 & 6 IR T(Cs)Z

o
s

11
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BREBREREBEENRZE 1 £ 3 BEREFCHZEBREE
(-Cy.s-aliphatic-Cs.s-cycloaliphatic) ; B Hh3E e EL AT B 5REN(L « B — R %
KEU » EEUREL A] DAR LI I &(-F) ~ &(-CD) ~ JR(-Br) ~ #E(-CN) »
FHE(-CHs) ~ ZE(-CoHs) » FEE(-NH,) ~ FEE(-NO,) ~ HiZ(-SH) -~ =& H
H(-CF3) ~ B E(-OH) - H & (-OCH;) - Z & 5 (-OCHs) bz — H i B
(N(CHs))ZEH i AHEF PR - T AL

[0050] X, X, XXy X3l Xs' ZFEEHEBIDIBARE(CH)
#(-F) ~ &(-CI) ~ J&(-Br) ~ B(-I) ~ FE(-NO,) - =FHFE(-CFs) ~ Rs B & E
(-ORs) ~ Rs E:Hii 2 (-SRs) * Rs Bl R 2L (-SORs) ~ Rs B S E A EEE
(-S(=0),0R;) ~ FE(-CN) - Rs E 4 B FE B (-COOR;s) ~ Rs EL 1z 5 fix £
(-CONRs) ~ Re F Ry EFZEL(-NRGR7) » B RoF(-Ro) & Bk Xy & Xy » B Xo Iz
Xo' B Xz B X' EREARARIEEREEO) -

[0051] H#rlZRIF<HEVMEFRNG)  BIY, > Y/ Y2 Y,

Ys Y3 Ye o YS! %gf’tigﬂﬁ% °

X1 X4 R4

[0052] N E—ERPIHEGENQG)ZEY  EX X"z —E
REREET - BE KRS 1 Z3EMRIE T Z g8 E(-C ) s-aliphatic)
23 B 128 T BRAE I IR E(-Cs.12-cycloaliphatic) ~ F5 & H(-aryl) ~ F£55
F 2 (-heteroaryl) ~ #2332 12{E IR T(Cs.12) L BRIEIERE N & 1E8
(K = T(C1.8) L HE TSR FEEE(-Cy s-aliphatic-Cs.ip-cycloaliphatic) ~ #i75& %
A & 1 2 8{ERx IR T(C8) Z BRI TEEL(-C) s-aliphatic-aryl) ~ HFETT B E:

12
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Uz 2 1 28R T-(C1.8)Z BERH IR 78 EL(-C) s-aliphatic-heteroaryl) + #i251
- Z 8{EfKF T (Ci.8)Z FER TR E A 23 2 8B T-(Ca.0) Z BR IR G IR 5%
v H(-Cs.5-cycloaliphatic-C s-aliphatic) + #iF5 FEEVA 23 E ${ERE F(Cso)
L BRHE NI FEE(-Cy.-cycloaliphatic-ary ) SR HE 5 B R AU Z &3 2 8{EHk IR
T(C3.8) ZERAEHIRIZEL(-Cs 5 -cycloaliphatic-heteroaryl) ; E g LB AT B R
HUfR ~ B —RES AN - HEVRE A DA LB T R E(-F) ~ &(-CD) »
{R(-Br) ~ fE(-CN) ~ FE(-CH;) + ZF(-C,Hs) ~ &E(-NH,) ~ fEE(-NO,)
GiiZ(-SH) ~ = FE(-CF;) ~ ¥&E(-OH) - FHEFL(-OCH;) ~ Z £ 2(-OC,Hs)

B Z BRI REEL(N(CH,), ) S AH B AR Arsge |
[0053] —ZRIFcEHRAREGBENXQG)Z (&Y  BEFERG.D)

ARG
X' iy
X, N g,
N
R

X3 X

(3.1)

[0054] 7EE&ib EVMEABEXQ)ZMHEEERSIF X, K X'ERE
JRF -

[0055] %Rl fmirieawEEENRG.D  Ef X, X' X3 K
XyRGEEF @ X R Xy B X K XS AR EBEEEO) -

[0056] R FEHBILMAREEIEZHEMIE T 2 I8 15 K7 A&
(-C, s-aliphatic) * 3% | 2{EREE T BRESRHIQIEEL(-Cs ,o-cycloaliphatic) - %
A E(-aryl) ~ FEF5E I (-heteroaryl) ~ #5553 F 1 2{EBR B T-(Cs.10) < BRASHIE IR
E WA S 1 M WIE F Co 2 I8 BF K B HE

8
13
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(-C,.g-aliphatic-Cs.j2-cycloaliphatic) ~ #% BEEULZ &1 ESERE T(Cis)
Z BE R 1R5%E(-C) s-aliphatic-aryl) « #HES FHEAUZ & 1 E8{EIKIR T(Cis)
2 BB 18525 (-C) s-aliphatic-heteroaryl) - 4% & 1 2= 8{ERR I T-(C o) Z ARAT ISR
ENRZEIESHEBRE T GCo 2 BB HWHEE X
(-Cs.g-cycloaliphatic-C, g-aliphatic) + #i75 B EEULZ &3 E8EMBIE F(Cie)Z
3R AR A5 I8 (-Cy.s-cycloaliphatic-ary ) EGARHE TS T AU 23 E 8 fEIk R T
(Cs.8) 2 BRAR A58 EL (-Cs s-cycloaliphatic-heteroaryl) © FrH1iE L EL H] F5 2R AN
R~ B — RS KA - HEUYRE AT DB &) ~ &(-CD) ~ ]
(-Br) » £F(-CN) ~ HE(-CH;) » ZH(-C,Hs) ~ &F(-NHy) ~ THEE(-NO,) ~ &
F(-SH) - =& FFH(-CF;) ~ ¥E(-OH) - FEE(-OCH;) » LFFE(-OC,Hs) )
— FF R E(N(CH; ), E5 fH i AH B R TSR -

[0057] R, fRFEHE(-CH;) -

[0058) R, AFRFFEFEHFE(-CH;) @ B

[0059] R, & R, KR —EHERAKXRENEEL | &
(-(CHa2)3.4-) » &2

[0060]) Rsf0FEE1E$(EMRAE T2 REFREEL(-C 5-aliphatic) ~ F5&
H(-aryl) « HEF5EE(-heteroaryl) ~ 5 FEIVRZ & 1 B 3MEMRIFE T(Ci3)Z A
BI85 3E(-C) s-aliphatic-aryl) ~ #EHES B HEEVAZ 21 23 EMRE 7(Cis)Z g
518 5% 55 (-Cy.3-aliphatic-heteroary ) B & 5 2 6{E HR [ T (Cs.) L BRAB AT 5
EWNARz2E1E23@MKIETF Ca) & WK EREE
(-C.3-aliphatic-Cs.¢-cycloaliphatic) ; FLH3E R AT RV ~ BH—REZ%
REU, » HERE T DA LB I & (-F) ~ & (-Cl) ~ J&(-Br) ~ & &
(-CN) ~ HHE(-CH3) + ZE(-CoHs) ~ &FE(-NHy) ~ #HE(-NO,) ~ FiF:(-SH) -

14



201607923

= #H HE(-CF;3) » #E(-OH) ~ FHEE(-OCH;) ~ L& E(-OC,Hs) ;i R iz E

. (N(CHs) ) ZEAH o fHBF R AT - T H

v [0061] R, AAERGEFE R, E Z BE(-Z-R)) » H Z AJLANFEAEEL
FBHRE(-C(=0)-) » EIiE(-S(=0)-)BAEEEEL(-S(=0),-) : AR REZ 1 £ 6
itk 5 7 (Cr6) Z KE £ (-Cre-alkyl) » & 3 F 6 {HURIE T (Cso) <RI E
(-Cs.s-cycloalky)BUE4K & 3 £ 6 {ERIE F(Cao) L IREERULZ & 1 £ 3 {#
BRI T(C13)iZ J5eEE(-C3-alkyl-C-cycloalkyl) - HHFFES 3 F 6 ERIE &
BRpeE(-Cre-cycloalkyD)d » IR 2R FAI AR FEUL > A& 1 £ 6
& Bk 5 (Cre) < He B (-Cre-alkyl) ~ & 3 £ 6 HIRIE F(Cio) ZEITE
(-Cs-cycloalkyl) ~ B#% & 3 £ 6 {ERIE F(Cso) JEBRIEEIZE 1 £ 3
BRI T(Cr3)iZ Je B (-C 1 3-alkyl-Cs -cycloalkyl) AT RS AREUA, ~ 47— REZ KA
0 HRAREER] DI B BIL R EF) » 8(-Cl)  Z(-Br) ~ i (-1) - FE(-CN) -
FE(-OH) ~ HiE(-SH) ~ & 1 £ 3 {EiREF(Cr3)ZEiEEEH(-O-C 3-alkyl)
Be&r 13 3{ERIET(Cra) e iR B (-S-Cra-alky ) AH B AH R H A
Hrh & 1 2 3 {ERRIFE F(Ci.3) 2 bt E(-Cr3-alky) A] # (-F)  &(-C1)~ ¥R (-Br) -
(-1 ~ FE(-CN) ~ ¥RE(-OH) ~ FHEE(-OCH;) ~ $iE(-SH) K i E (-SCHa)
FHACZ AR — (BB EURERUS -

[0062] %2 fRIr<BHROAMREEEXC D&Y BEFEEH

(3.1.1) > (3.1.2) » (3.1.3) » (3.1.4) » (3.1.5)BK(3.1.6)7 kit :

15
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R, R, R,
| 0 |
N N N
R Ra v Rs R R
(3.1.1) (3.1.2) 0 (3.1.3)
R, R, R,
| o | |
N\R2 N\R2 N\R2
(3.1.4) (3.1.5) 0 (3.1.6)
[0063] ELELEBEANG D2 IEYIER S —2ZREFEA > BIR,
KR BHAFREE(-CH,) -
Xy
X2 N\
N
R4/ Rs
X3 X3'
(4.1)

[0064] =ZmiIr<EBERFIBEFENGDZLEY)  HEEX
(4.1.1) > (4.1.2) > (4.1.3) > (4.1.4) > (4.1.5)BK(4.1.6)Z ftf

[0065])
| 0 |
N N N
R R R
Rd/ : R4/ : R4/ 3
(4.1.1) (4.1.2) 0 (4.13)
| 0 |
N—_ N—_ N
HN Ry HN Re HN Ry
(4.1.4) (4.1.5) 0 416

[0066] ERAERY > Yi' ' Yo Yo' Y3 Y5 Yo Y, /B BT

16
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R CH) - #CF) » &(-Cl) ~ &(-Br) - B(-D ~ FE(-CN) * FE(-NH,) ~ 1
S 1R 6fERE T AR IR R R 5 E(-NH-C, ¢-aliphatic) -+ #i =32 8(F
‘ kIR RS DG IR EL AN AU fZ E5(-NH-C;.s-cycloaliphatic) ~ 15 1 2 6%
R BRI B EE B 25 (-NH-C ) ¢-aliphatic-OH) » # — 5 1 = 6{Elfj i 1
ZBE MR TR BV A5 EE(-N(C) -aliphatic),) ~ 1 — 53 B 8{EK IR T TRhE
AR BB A Qi HEEE (-N(Cs.s-cycloaliphatic),) ~ 4% — & 1 2 6{Wbx[R T2 AghH
JEBEELEN U HEEE(-N(C6-aliphatic-OH),) ~ 8% (-NOy) - #i & 1 E6{Efi R T
ZREBRBE-SIESEKRETCREENKEENR CKEE
(-NH-C, ¢-aliphatic-C3_g-cycloaliphatic) - #Z & 1 2 6{E R IR T Z AR5 E-75
FEEIUUZIZE(-NH-C, ¢-aliphatic-aryl) ~ #5 1 ZE 6{ElRx/FE T Z AEHHEIRE-
#7955 B AU Z BB (-NH-C -aliphatic-heteroaryl) + #75 FE I & E
(-NH-aryl) ~ #5575 E AN AUZ % (-NH-heteroaryl) ~ FiZ(-SH) - =12 6{H
itk B T HE B AR SR & i B (-S-Ci6-aliphatic) - &322 8{Ehix R T ERAEAT
Z B (-S-Cs g-cycloaliphatic) ~ &1 2 6@k [ T FERT IR E-5 3 E 8Bk R
T2 IRAG G IRIREL  Bii L (-S-C 6-aliphatic-C; g-cycloaliphatic) ~ & 1 2 64 fif%
R T B ISR AL -5 B B B (-S-C i e-aliphatic-aryl) ~ E1ZE6fERKFE T
G IR R - TS B B i iR (-S-Ce-aliphatic-heteroaryl) ~ &5 B E i E
(-S-aryl) ~ FHEITEE ZHiE(-S-heteroaryl) ~ FEE(-OH) ~ =1 B 6{Em/F 5
BT EL 7 EH(-O-Cie-aliphatic) ~ &3 B 8EbikH T IRIGIIEIRE « S E
(-O-Csg-cycloaliphatic) ~ & 1 E6HMRIE T+ 2B L EE Z & &
(-O-C,¢-aliphatic-OH) ~ &1 2 6{ERx 5 T AE IR EE-53 Z 8@k I T < IR
RE R IREREL & & F(-O-C, ¢-aliphatic-C;_g-cycloaliphatic) ~ &1 2 6{@R[A T
BENMIIR LT H R Z 8 (-O-Cys-aliphatic-aryl) - =1 E6(Efi IR T L AEAHIE

FREL - B H 7 & £ (-O-Csaliphatic-heteroaryl) ~ & 5 F R & 5

5
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(-O-aryl) ~ ST B S E(-O-heteroaryl) ~ &1 E6{AR-FISHHIRIREL >~
B £ 5:(-O-C(=0)C-aliphatic) ~ &3 Z 8ERIA TSR R E C BEE &
(-O-C(=0)Cs.s-cycloaliphatic) ~ & 12 6 iz JR T 2 B B 18 B2 5 & Bl 8 &
(-O-C(=0)C,¢-aliphatic-OH) ~ & 1 E6{ER R T2 A5 AH IR IR -5 3 2 8@k [H
T BRABRH IR IR EL & B E EL(-O-C(=0)C, ¢-aliphatic-C;.s-cycloaliphatic) ~ &;1
Z ol [FE T < FERT IR EL- 75 B 5 2 B 25 (-O-C(=0)C, ¢-aliphatic-aryl) ~ &
lZ6HEMBKE FIEHFRBE - EFECE& E
(-O-C(=0)C, ¢-aliphatic-heteroaryl) ~ &5 EE > BiE £ (-O-C(=0)aryl) ~ &5
7 B 5 B E F (-O-C(=O)heteroaryl) ~ & 1 B 6 fE ik R F 2 g B IR i &
(-Ci-aliphatic) ~ &3 8{Emx[H T BRASAGIRIE I (-Css-cycloaliphatic) ~ #55
3EBEMRIR T BRIEREBEINAZ &1 B R IE F 2 IR EE
(-Ci¢-aliphatic-Cs g-cycloaliphatic) ~ #4755 & EIAR . & 1 E6ER IR T2 BEHS
KR35 EL(-Cg-aliphatic-aryl) ~ #HEFR EFEAVAZ &1 E 6fEfk A F & A5 BH85%
F(-Cy¢-aliphatic-heteroaryl) ~ 5&E « I EE - S1E6EIE FIsIHEE
23 E (-C(=0)C¢-aliphatic) ~ &3 E8EMRFE FIRIGHH QIR R ~ &
(-C(=0)Cs.¢-cycloaliphatic) - &1 6{EIRR R T AR HH G- 53 2 8{E ik [ T
Z BRIEHGIRIERL & #rEL(-C(=0)C .¢-aliphatic-C;._g-cycloaliphatic) ~ &% 6/
T RE ISR EE-T5 B B HRkEE(-C(=0)C) ¢-aliphatic-aryl)  &1Z 6@ R
T BRI IR EL- TS B B & #1E (-C(=0)C 6-aliphatic-heteroaryl) - 75 &2
ZHEEE(-C(=O)aryl) ~ BFEFHEHZ #rFE(-C(=O)heteroaryl) - FE(-CO,H)
F1E6EMRIR T AElT IR E < BEEE(-CO,-C e-aliphatic) ~ 3% 8{E i /H T8
HRAGIESEEL 2 BEEL(-CO,-Csg-cycloaliphatic) ~ 12 6fER R T2 HEHHIETEE-
&3 E 8 M Ik K ¥ B EWK KRR E Z B E
(-CO,-C, ¢-aliphatic-Cs.g-cycloaliphatic) ~ 128 6{E kB F 2 IS RIE -5

18
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7 {gHE(-CO,-C, e-aliphatic-aryl) ~ 178 6 HIE T2 AR ISPk 47 7 5
2 FEE(-CO,-C, ¢-aliphatic-heteroaryl) + & 5L 2 FEEL(-COy-aryl) ~ S5

¢ FEEZESH(-COy heteroary VSR L HELTHFREH | FREY RY) » B R
Yo YR YS 0 YR Y SRR ARG A =0) -

[0067) FE(REFY,: YV Yo' Yy Y3 Y5 Yo Y,/ ZEHILEIL
HEFRE, - A B B B HULCON) - B 1B ERIET 2 AT
(-Ci.-aliphatic) ~ 4 B — &1 5 6 BRI T- IR AT 2 IEHE A2 21 556
ERIE T2 FRAHIRSEEE(-C ¢-aliphatic-NHC, s-aliphatic) « #iE4 — 2 1Z58{d
B BT S KR B i T AR 2 B 1 3 6 M U T o S B AR
(-C -aliphatic-N(C, g-aliphatic),) + 2 3 % 8  f J5 T 2 7 [ 5 4% 7% %
(-Cs s-cycloaliphatic) « #ELAT 43 T SRR T2 BS ISR Y 21556
(T T2 B AS T HE(-Co-aliphatic-Cy g-cycloaliphatic) - 75 B HEAURZ
2 1 B OERE T2 AENH I E(-C c-aliphatic-aryl) - HF & HIURZ 21
= 6B T 2 BEM/EF 5 (-Cy c-aliphatic-heteroaryl) « 2 1 ZE8{ERRIE TI5HH
JEGEEE 2 FREE(-S-C) s-aliphatic) « ST E 2 i (-S-aryl) + FHEH(-ary)s
67575 5 (-heteroary 4 2 AL BE-P AT

[0068] HEFHRIFY > Yi' > Yoo Yo' o Yo Y5 o Y R Y4 EI T8
TTHIEEE, - 9 - B S B EBE T SEEE(-Coealkyl) « Z2E6(HEBE T2
KB HE(-Co.-alkenyl) - HEELAT — 25 | 55 GBI et BN 2 21 256l
T2 52 (-Coe-alkyl-NH-C s-alkyl) - BB 21 6 BRI Tledb ek
AR 51 BOMERIE T2 505 (-Cre-alkyl-N(Cre-alkyl),) » B 75 B2
U2 2 | S {ERE T2 K Ha(-Coe-alkyl-aryl) & | Z6{ERE T2 bl
(-8-Cs-alkyl) B 35 B B (-S-ary ) ZEAH i 4L BE RS

[0069) FHF—2RIFZERHIS > EY, Y, Y'Y Y3 Y5y g

19
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Y &Y, hEAD—ERZSR T » HERZEAGERsET -

[0070] HEAMREFY: >  Yi' » Y2 Yo' » Y30 Y3' o YR Y/ BIRERS
JFF -

[0071) &H4FX 0 X" Xy X' XXy & Bttt B R E(-H) -
#(-F) ~ &(-Cl) ~ J&(-Br) » B(-I) ~ HEEL(-NO,) ~ R F:Ry EfZE(-NRR7)
21 R 6fERIE F Z BERH IR EE(-C ) s-aliphatic) ~ =3 E AR T ERAEHTE
52 H(-Csg-cycloaliphatic) ~ 5 & F(-aryl) ~ 575 & E(-heteroaryl) ~ HH5EHE
Uz &1 2 6f@k[F T BEfh R 7 EL(-C 1 6-aliphatic-aryl) ~ #RFHETT HEHAUT
Z & 1 2 ofERR R F Z BEH5 1878 (-C 1 6-aliphatic-heteroary ) B A% 2 3 2 8 it
FEFeEBREHREENRCESIZ6EEKE FZERREEE
(-C,.¢-aliphatic-C; g-cycloaliphatic) » BXX, X, » BiX. B X, » X BX,' &t
KARBEEEO) 3 HX i KX, » X KX GHERRERELEETTCE
((CHa)oe) 5 X X/ EEKARESIZMERE T BB R EE
(C5.C-cycloaliphatic) » B iF B — [ &3 B2 6 H ik & + & I kit &
(-Cs.6-cycloalkyl)

[0072)] Z{RFZEVFLIEEFLLX, » X' Xy 0 X5 X3 F1 X'
£ BB EREE & 1 £ 5 EkE T IEli 7 E(-C, s-aliphatic)
FEECay)HEFEFERHES | £ 3 HREFcEBREREE
(-C3-aliphatic-)(FS)FTHEAE + B¢ X0 F0 Xy » B Xo F0 Xo' » B X3 F X' &#EZK
REBEEEO0) -

[0073] HEplRLF @ Xi @ X' 0 Xp 0 Xo' > XoH0Xs'& B IR EE IR L (5=
FET ~ FEL(-CH;) « S5 (pheny )L E (benzyl) » THEET + HX &
X' BeXo Xy BiXs X' GERERARIEEEEO) -

20
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[0074) JFEERIURLF - X Xi' > Xo 0 X' XGHIXG'REGIR T &
XoJe Xy BiXs KX GREZRAEFBEE(EO) -

. [0075] WM—XRiFZERHIF » Xo kX' GRERARBGEEEO) -
BX X' XGHIXREREH T -

[0076] 7FESS—ZRIFZERAIF » XX GRKRAREERE
(=0) > HXi ' X' Xo KX EREHT -

[0077] FE—S5FREFCERAIF - X X' X 0 X' X3H0Xs'
REREHET -

[0078] RoEF&EBILMARES I B8MEMRE F 2B REE
(-Cig-aliphatic) ~ &3 2 1 2Rz 5 F <« BRAG AR TR EL(-Cs.12-cycloaliphatic) - 7
B E:(-aryl) ~ FEF5EE=(-heteroaryl) ~ #7573 2 1 2{@IR 1 (Cs.12) L TRASHH IR
EIN AR 2E1 28k H F Co 2 B B R BEE
(-Cy.g-aliphatic-Cs.ip-cycloaliphatic) ~ #i35 ZEEEUA 2 2 1 E ${ERE T-(Cg)
Z HE 7 18 7% 25 (-C) s-aliphatic-ary ) BO#% FE 77 B U 2 & 1 E 8 IR T
(Ci5 ) Z BERGIETZEL(-C) s-aliphatic-heteroaryl) ; 7E5E77TH * #2232 1 2{ERR[E
T (Con) R REBEIMAZ &1 2 8FEMK IR T (Cie) Z A BH R 5 H
(-C\.s-aliphatic-C;.ip-cycloaliphatic) + #7% &EAVA 2 & 1 B S{EE T (Cg)
Z REWTIR 52 EL(-C g-aliphatic-ary ) B HES B E B2 2 1 E8{E R T(Cis)
< BERTREFEE(-C) s-aliphatic-heteroaryl) B8 £33 2 1 2E Mk E F .2 BRASHHIK
5EF(-Cs.1o-cycloaliphatic) ~ 5 & Hk(-aryl) - 55 & E:(-heteroaryl)# H A& H—
= 1 B8Rk IR T BEl B EE(-C) s-aliphatic- ). BE(ERGFTHEAS © #E5 EEEY
R 1 B AR F(C.8) L AEAFIRFEEL(-C  s-aliphatic-ary )2 Z{mIFHIT 5
A EL(-CHy-CeHs) » F L FHFE(-CH=CH-CHs) & 2 F(-CH,CHp-CHs) » #
%%?%HQKZ%IES%E?(Cl-s)ZEE‘HE@%%S

21
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(-C,.s-aliphatic-heteroaryl) . Z{RIF BT 5 BB ZMLIE EL(-CH,-pyridyl) 5 #% 33
E 12ME R T (Ca2) K ERAE W IR E AN A2 & 1 B 3{ERR R T (Crg) L HEHTIE
5% Z (-Cyg-aliphatic-Cs.ip-cycloaliphatic) 2 % ff 47 6l T % H E T X &
(-CH,-cyclopentyl)

[0079)] & IFRI KRR ILILIH LT AT T - F1E 6@ R T 5
B K& 58 F (-Cie-aliphatic) ~ S 3 E8EMKE F 2 ERBILREE
(-Cs.g-cycloaliphatic) ~ #% 75 HFEIAZ & 1 BoE ik JF F Z Ig i R B E
(-Ci.¢-aliphatic-aryl) ~ % &3 2 8{Ekx [ F L BRARHT R ERU L & 1 E 6K
JF T Z B 718 5% EE(-C 1 6-aliphatic-Cs.s-cycloaliphatic) B A5 B EEUNZ &
1 2 6@ itk R T BE A KE5EEL(-Cy ¢-aliphatic-heteroaryl) © BKR, AR5 FEKIE
P—fEER H AR S — 58 LE(-CH,CH;OCH,CH,-) ~ ReEEnrfiEL i 7 5
(-CH,CH,NRgCH,CH,-) 8 EE £ £ 51 2 (<(CHy)s.60) ©

[0080] & {RAFR KR {FZILE T IAREE T - 1 E5ERE T
AEl5REIEEL(-C ) 5-aliphatic) 5 B(R RRySHERIE A—EER HAAREM — il
#(-CH,CH,OCH,CH,-) * RgF: nt fE: — 1 7, F(-CH,CH,NRsCH,CH,-) B EE N
B CE(-(CHy)se-) » HFRFEEIFHR G T80 1 B SERR IR T BEh
PRI EL(-C) _s-aliphatic)

[0081] HEZRIFZIAMEF » R K Ry LB IR E
(-CHy)EREJR T - AAMEH Ry & Ry NEIFFERSRE T 5 B R K Ry JEAL—
EER B AAFRAERNEZELE T E(-(CHysy-) ©

[0082) ZFREHERRIZRIFIEYREF R ERAAEKFE(-CH;) -

[0083) HEAFRAERE 1 E8{ERRIR FZ AEAL 5 EL(-C) s-aliphatic)
&3 2 8{Ehx IR T BRI B S8R (-Cs.s-cycloaliphatic) ~ 5 & (-aryl) ~ F£75
FF(-heteroaryl) ; BRAFRTTEE(-aryl)  FEF5E E(-heteroary )2 =3 2 8{E k%
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R T BRHE 518 5 B (-Cs.-cycloaliphatic) 73 Bl — & 1 Z3EMRIE F 2 f5
FEEEL(-C, s-aliphatic- ) ELEIFT§E4S -

. [0084] HEAFRERS 1 ESEMKIE F SRR 5EEE(-C) 5-aliphatic) ;
2 BTSN BRI - REEUREHE — KRB KA AR ERRE
(-OH) ~ HEE(OCH) L L&A E(-OCHs) » HEE (aryl) ~ #FEFE
(-heteroaryl) ; 5% B EIFIECREER] » REEUREHE — RS KEAR 3 H
EUREER(-F) ~ &(-Cl) ~ #&(-Br) » FEE(-CN) - FE(-CH;) ~ ZE(-CHs) ~ &
Z(-NH) ~ #3E(-NO,) ~ HiZ(-SH) ~ =H FE(-CF;) » ¥H(-OH) - FHEE
(-OCHs) » Z&EE(-OCHs)s — FHIZEL(N(CH,),) & BeAERME—2 1 B3 ERIR
T Z e AR R EL(-Cy s-aliphatic-) B H A 4 . & 5 B 6B R T 2 BRI K
F%EL(-Cs.6-cycloaliphatic)

[0085] HE(RIFRAFEITEE(aryl) ~ HEI5FHF(-heteroaryl) : 4351
RIEVBAE— KRB KA - HERERE(F) ~ &(-C) - R(-Br) - F&
(-CN) ~ FHE:(-CHs) » ZF(-CoHs) ~ & IEL(-NHy) ~ #5FE(-NO;) ~ FiF(-SH) -
=FFE(-CF;) ~ FEE(-OH) ~ FHEE(-OCH;) - ZEE(-OC,Hs) sl — FR i
(N(CHs),) » SR — & 1 B 3MERR R T < FERA R EL(-C).5-aliphatic-) E AT
PG 25 B OfER IR T 2 BRI (-Cs.¢-cycloaliphatic)

[0086] HRliRIFERBRARIIEE(Vinyl) - ZE(-ethyl) - FNkEEE
(allyl) ~ PRE(-propyl) ~ T E(-butyl) ~ K E(-pentyl) - T E(-hexyl) - BrE
(-heptyl) ~ TR K E(-cyclopentyl) - BREEE(-cyclohexyl) ~ ZXE(-phenyl) ~ ZEEH
3 (-benzyl) - Z= £t (naphthyl) - 2 £ (anthracenyl) - & 3 £ (thiophenyl)
(-thienyl) ~ 2K ilf; BE Wy £ (benzothiophenyl) ~ K I B (furyl) ~ 4 3 Ik MR £
(benzofuranyl) ~ %l — & Kkt (benzodioxolanyl) ~ 13[LkE(indolyl) « EfijfEEL

(indanyl) ~ ZK3f; —EESEEL (benzodioxanyl) ~ IHIE E(pyrrolyl) ~ THIEE (pyridyl) ‘S
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Mg e B (pyrimidyl) Bt R EE (pyrazinyl) » H 53 BIRS AR » Bk —REk
ZREUR 3 SRS S EOEMRIE T2 ZRAS AR IEEL(-Cs.6-cycloaliphatic) ~
B ZREL - BAL - R - FRGEN R - MHrEE - TRiEEL - IR AL
A TSRS ~ TBIBRE: ~ ENREL - NG T UELTEL - MHEIRE -~ BIER - =
MpEL (triazolyl) BULbiREL » HES R —EEA - RO S 1 E3MERIE T2
FERIR IR EL(-C s-aliphatic) BTgEAS - H 43 BIRARIEEUL » #— RIS KHUR -

[0087] NERIFEFEBRAERRNE TE K& COE FE FZ
#(phenethyl) - 1% £ (thiophenyl) * IHIE S (pyridyl) ~ =M%t (triazolyl) « F&
gy B (benzothiopheny DB FHE: - HESRIBMEEUR » BORMEEUR ; %7
AMRIFERANE « 3-FHEHEANE(3-methoxypropyl) ~ T & ~ I ~ O - &
3+ 3-FEFEEL(3-methylphenyl) + 3-55. 753 (3-fluorophenyl) ~ ZEAG[1,3]f =
4, JE £ (benzo[1,3]-dioxolyl) - W I} L (thienyl) - 5- Y 3L mE 05y -2-
(-5-methylthiophen-2-yl) - SR EL « 4-£8 FEFF H(4-chlorobenzyl) ~ SEFFEL -
3-45,35 B9 £ (3-chlorobenzyl) + 4- BF £: 3 FA £ (4-methylbenzyl) ~ 2- G FEH &
(2-chlorobenzyl) - 4- % % H %t (4-fluorobenzyl) - 3- BF % 3 H &
(3-methylbenzyl) - 2- B9 3 % B X (2-methylbenzyl) - 3- %, 3 B &
(3-fluorobenzyl) - 2- 45, 3 B £ (2-fluorobenzyl) + 1- BF 3£ -1,2,4- = 0 &
(1-methyl-1,2,4-triazolyl)B{3E 7, % -

[0088) HEfRIFERRMATEE FRENFLE  HEFEE 55
RILEUR B — REEIREUR iR 2 1 2 5ERR IR T AERT R EE(-C 5
-aliphatic) - &4 2 6{E xR T <~ BRAE AR 7EE (-Cae-cycloaliphatic) ~ MHLIEE:
(pyridyl) ~ WY E(thienyl) + BEMEEL (thiazolyl) « BEMAEL(imidazolyl) ~ 1,2,4-=
MEEL(1,2,4-triazolyl) B ZR Al WKL (benzimidazolyl) - HLEERARHEN( - BGHE
— REEREUR -
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[0089]) HFlRIFERBRAREE - FFE - XZE - EBRE

(thienyl) ~ IHIEE(pyridyl) - IEMEEL(thiazolyl) ~ BKMAEE (imidazolyl) ~ 1,2,4-=
. MEEE(1,2,4-triazolyl) ~ FEGBKILEL (benzimidazolyl) B FREL » ELZE 5 SR Ak EY

o BifHm - & ]~ fE(CN) ~ FE - Z& - &4 - iHE(NOy) - i
(-SH) ~ =& FZE(-CF;) ~ ¥2E(-OH) ~ FEE(-OCH;) - Z&E(-OC,Hs)E —
FREIZEL(-N(CH3 ) BV —REGER - SR E - IERE - 2-RE - W%
H@ly) ~ IETE - BTE - ZRTHE - = THE - BAE - B 7k
i IECE - EAENRECE - HESFIBRMEEUL - BEEFRE(-OH) - B
EFE(-OCH,) B L FEE(-OC,Hs ) B — REELK -

[0090] %eRREFE FBRAEFEEIEY) E (thienyl) » 53 BIB AR HEEY
o B~ & FEIUN—K; SiRETLE - ERE - ETE - 28
(-vinyl) ~ BRI M (allyl) » HEERSRAREANA - Bt R & (-OCH;) ~ ¥REL(-OH)
B ZEE(-OC,Hs) L H R S E B Z &8 2 BV — R EE K -

[0091) “TESHZREF < EEHIF - RoAER—EEHRE - FHE -
B¢ 2-WE B (2-thieny )40 i AEEEH AT - HEES RIS ARBLENA - Bk
H&E - & 18 - 8E(CN) ~ BE - Z2F - &5 - #E(NO,) » HiE(-SH)
ZHHE(-CF;) » F2E(-OH) - FEE(-OCH;) - Z&F(-OC,Hs) fr — &%
FL(-N(CHa))F R AR - 1R e s B E B —REEK -

[0092) HEIFRANKEEIEFERWEZE(-Z-Ry,) » HA
Z AJDINFAEEEHRE(-C(=0)-) » T A Ry fRFERE 1 £ 6 EREF2 ik
(-Cie-alkyl) > & 3 F 6 {ERxE - ERETE(-Cs-cycloalkyl ) BiE#HIE 3 E 6
BixkFERFCEREENARAZSE 1| £ 3 @BHRETF 2 KEHE
(-Cis-alkyl-Csg-cycloalkyl) » H A FFEF 3 £ 6 HRE F 2B E
(-Cs.s-cycloalkyl ) » B2 b2 BRFEF AT &SR FIUR > ME S 1 £ 6 {ERIE s
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T ZRiE(-Cre-alkyl) ~ & 3 2 6 (R FZ Bt EL(-Cs6-cycloalkyl) ~ BAR =
3 F 6 EMETZERENRNRZE 1| £ 3 ERETFZKE
(-Ci3-alkyl-Cs.¢-cycloalky) AT FE ARENAR, ~ #— KB KEUK - HEUREERTLA
FH#(-F) ~ &(-Cl) ~ ¥R(-Br) ~ B(-I) - FEE(-CN) - ¥£FE(-OH) - HiE(-SH)
= 1 £ 3 ERE T ZAHEERE(-O-Cis-alky) & 1 2 3 {ERRFE T e Bl
F(-S-Cys-alky)FFRE A AEBF PR L g & 1 2 3 ElRkEF<Z
JeE(-Ci.5-alky ) AJHE#(-F) ~ &U(-C1) ~ #R(-Br) ~ ffi(-I) » FIE(-CN) - ¥EE(-OH)
FHEEE(-OCH;) ~ $iiEL(-SH) k iR (-SCH) FAH A A EF 2 — (B B
EUACEERUR -

[0093] &4F  ERnE: - HE&3 R 6M@kxIR < Tt EE(Cse-cycloalkyl)
AR S S NTEYRE 5 IR E(cyclopropyl) ~ B2 T Ex(cyclobutyl) ~ BRKE:
(cyclopentyl) ~ BR £k (cyclohexyl) ~ 3R T fe %k (oxetanyl) ~ DU & IR IR 2
(tetrahydrofuranyl) - PUR AL EL (tetrahydropyrany ) EE4H ik 2 $HEE -

[0094] Y4 ZRIFZERAIF  RRAOKREEF - FHE - ZH -
IENE ~ ENE - BT 5 T E(s-butyl) ~ BT E - BT E(t-butyl) ~ IE/X,
Z ~ {FE(s-pentyl) ~ FEIGE - .

HO)<}{ . Ho></.r"f . Ho\/k}-{ . ﬁl/\%{ O L SO
\o/‘\““f ‘ /\oJ\"’f ‘ /\04\"’{ . _O)<}( ‘ \o/|\/\ s

\\></J,:r \f/\/ OIS X/’J\ D= O
AT e Ot I>/\/”’ Q/\Af\
”{\oﬂ\‘{\\k/f\‘&*{\w . \ODJ\
oyé'\%\“ﬁﬁ‘wﬁ\wf\%f&ﬁ\
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NG P D A e S e

\%f\s&\f/\} oA Mf;;jf

Qfl, BEE ~eydr B T 23,
O %/“f\ S W 5/“@’ ey

- WWWQ\)&
Q—(WQ\A ReSY

[0095] &&F ' RAAKRGEF » FNESERE F 2B REE
(-Ci.s-aliphatic) + &3 E 8k TRAGHHIRFEEL(Cs.5-cycloaliphatic) ~ 75F
2o BMSEE SRR —EES 1 B3EREF 2B R E(C 5
-aliphatic) 25 [l AT 4% & 5 B 5 - 23 E SRR T 2 BISIH IR 8 E (Cas
~cycloaliphatic) BT B -

[0096] &4F ' ReMRAZMBEIMAREIR T - S1ESERE T8
B K& 5% £k (-Cis-aliphatic) ~ &3 ES8EBIE FoEBEH R E X
(Csg-cycloaliphatic) ~ F5&FE » BFESEE » SURDBIHE—ES 1 B 3@
R BER IR IR EL(C) 5-aliphatic) BB 4G« HEE  E3F8ERETZ
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IR R EL(Cs s-cycloaliphatic) BT & EE ¢ BGRe R & FEATE Al &R —
B8 Z. 3 (-CH,CH,OCH,CH,-) * R, EL B fiFdt — 55 7, 2(-CH,CH,NR  (.CH,CH)-)
WA EE T CEGC(CH)se) 5 BRI R RAZILE IR ER T - &
122 5{Ebix JR T AE 522 (-Cy s-aliphatic) ; BKRe MR, & HEK I E &M — 2
ZE(-CH,CH,0CH,CH,-) ~ RyoEarfgE: — i 7, F(-CH,CH,NR | (CH,CH,-)X,
s EE I CE((CHy)se)

[0097] &H4F  ReRAREE T - 1 EBSERE FZIEIHREE
(-C_s-aliphatic) - &3 8RR F 2 BRAEASR7EH(-Cs.s-cycloaliphatic) « F&
E - HHEGTEE HETENMRZS1Z26ERE FZEHREE
(-C\.¢-aliphatic-aryl) - #7538 F 2 RIS IR A I .2 & 1 E 6fE K
T2 RERREEE(-C) -aliphatic-Cs. g-cycloaliphatic) ~ #ZHET HHEIUNZ &1
£ 6 i fix IR T i 17 K8 5% £ (-C)¢-aliphatic-heteroaryl) ~ 75 Z& £k #x £
(-C(=O)aryl) ~ G EELAKEL(-C(=O)heteroaryl) ~ B E 1 6/ bx [ FHs AR 7
H 7 #1E(-C(=0)C, ¢-aliphatic) °

[0098] #5hlfRAF @ RifURERFEE 1 B5ERRE T2 el A
(-C,.s-aliphatic) o

[0099] &7 (- AR S &M A BIEIFRE
EYBREES RS ETEE -

[0100] fERFMREHEVWERERGH S BRIEBREREMN SR
(= " BEP5 IR E (aliphatic) | ) RERIEIGIR S EWEEE  TRENERRB S
CEVRE(= " BRI 5EE (cycloaliphatic) | ) - BRIREEHIRMEW A5
HRESEREE - FRINREERE( T BRIEREE | YaSHigls
RRux TR K AR AR B AR - JNBl > BRIESERFRIERAA - T BRIRAERIR TR AL |
B EEMIERRERGIUERCE) - FASHRFHIR(PIARIE E (piperidy)5Y,
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WRERE:(piperazyl)) > MIFFGER - %IR8 > nLEEEBMER S BER KB
& FE(decalinyl) » S EEWE(decahydroquinolinyl)) - #15 > » 58 T3

. PRI A | Rt EE A B B e R IR E L R R EFI(E R E S &
RTHY) - 458 T &3 B AR T2 BRASH5 85 EL(C;.s-cycloaliphatic) |
PRS0 - 3RSTUERLIE  BIABRNE » IR T & > BREMBRCE -
I3 EICIETG FHRFERR » Hrp—{E e (Ek /R T B5-(CH,)- B i3 R T (a0
RIS - DU MRS - WRIE LSRR )FTEUA, -

[0101] IFSHEEIxSENMEYBRERGE S RKES BRKEELEY
BEETEHFEE ) BRERSERREMEYRECE TS S ) WE -

[0102] Z%E BB S EHRERMRZ S EBRRTEURA RS %25
R ED—FEERNERE LEFELD—HETFEEBR - FiKE) - LEN
IR EE D — W MR TR - BIERRIE— "T#5EE EME
AR —E BN S EF RS EREGE S TR R B EE - (EREE
IRRMPEIMEAECE) - NSRRI S IR AT 0T REZ 8BS &R LT
FER TR - AIERBMRIFR " 555 ) BIEE —BHR T EENZSE
Rifid —ERMENFECIFFEFERELD) -

[0103] IE » BAREUABE S 2 B EFBRTAN T 5 EE >
755 > BEARIEI IR -

[0104] SRCLAZERA  HEKSE IS EREIEYERRS
LR - (BEGAMNANECEE » Bl T S1B3MEmRIE T2 e
(Cis-aliphatic) | ELEHFIANE 1 B3ERIE T2 feFk(-Cs-alkyl) ~ &1 F 3@
[T Z fHEL(-C5-alkenyl) K & 1 B3{EMRIF T2 FE(-Cy.5-alkynyl) » K HlanS
1 28 3 {E Bk B T & BE f2 £ (-Cis-alkylene) ~ & 1 2 3{E g R T & 50 4 2
(-C,.s-alkenylene) B2 1 38 3{ERRE T EEAREL(C, s-alkynylene) «

)
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[0105) BEAGIREERITI BB —73 KRS X BEFIE R —8Y
ZENEIM » RAEVAEIE — RS REVZ BB S &R AL - EhE
ISR EE RN — R L RIE » AR SFEAEIMRER - & - = - B -
FE(-CN) ~ iHE(-NO,) ~ BEE(-CHO) ~ fEFFE(=0) * ReEE(-Ro) ~ RoFEEFREE
(-C(=O)Ry) ~ FRE (-C(=O)OH) ~ RoFE: & BLES £ (-C(=O)ORy) ~ PR EL B &
(-C(=O)NH,) - Ro % % & # E (-C(FO)NHR,) - — Ry %t % % 3¢ &
(-C(=O)N(Ro),) * #EEL(-OH) ~ RoFEE(-ORy) ~ HEfEEEL(-OC(=0)H) ~ RoE:ffk
2 (-OC(=0)Ro) ~ RoF: & £ i 5 £ (-OC(=O)ORy) ~ RoF: g H: Bk & 5
(-OC(=O)NHRy) * —RoE &£ FFL(-OC(=O)N(Ro),) * HiEE(-SH) ~ RoEFf
Z(-SRo)  FAREEL(-SO:H) ~ RoEEENTE SR EEMEFEE(-S(=0)12-Ro) ~ BEE
B B R E A L (-S(=0)1.NHy) ~ ZEE(-NH,) ~ RoEEIZEL(-NHR,) - —RoZE
L (-N(Ro)2) ~ ZRoE: =l -IEFE(-N'(Ro)s) * —RoEEEFHE(-N'(R0):0) * Ro
FLHE % B (-NHC(=O)Ro) ~ RoE: & FFi % ££(-NHC(=O)ORy) - & HE ik fite 3£
(-NHC(=O)NH,) ~ RoZ:fi# ZL B % F (-NHC(=O)NHR,) ~ RoHE % B i 5=
(-NHC(=O)N(Ro),) * RoFEReFfE % EL(-NHS(=0)1.2R0) * =RoFERTEZEE(-Si(Ro)s)
Z(REEER)BHAEEL(-PO(OR ) AH A 2 AHEF R IL B A& - KRG

"HERIRRE ) BEAFFERAFIECT MRS EWEE > EENES
X EVSKE R - JREMfeE (alkanyl) ~ fFEL(alkenyl) KRB (alkynyl) « FALLIET
o SGEEDEE-C=CE#§ » MREEDVHEF—-C=C=# - BMZ{mITFARIN
R BB B E(-CH;) » ZH(-CH,CH;) » NZE(-CH,CH,CH;) »
F W % (CHCH;)) - T % (CHCH,CH,CH3;) -~ 1- I E KH X
(-CH(CH3)CH,CH;) ~ 2-BR L (-CH,CH(CH;),) ~ =#%-T £(-C(CH3)3) ~ X
% (-CH,CH,CH,-CH,CH,) & . % (-CH,CH,CH,CH,CH,CH;) ; {7/ NE.55E Z
}&# (-CH=CH,) + ZfREE(-C=CH) ~ I §H-2-F(-CH,CH=CH,) - N %-1-%
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(-CH=CHCH3;) * F#-2-F(-CH,C=CH) - FR-1-E(-C=CCH;) }1,3- T — 4%
(-CH=CHCH=CH,) - 832 {RiFRIU BRI R E A & H 5 FE(-CH,

. )~ B L (-CHCH,-) ~ B 5E Z B (-CH,CH(CH;)-) ~ FF B iR Z &
(-CH(CH3)-CH,-) - B8 N & (-CH,CH,CH,-) - 1- B % @5 7/ %
(-CH(CH3)CH,CH,-) ~ 2- F BL 85 7 £ (-CH,CH(CH;)-CH,-) ~ 1- B EL TR P 5L
(-CH,CH,CH(CH;)-) -~ Z % 5 Z % (-CH-(CH,CH;)CH,-) K Bf T %
(-CH,CH,-CH,CH,-) ; {E/MEEHRE LM (-CH=CH-) * i ZHRF(-C=C-) -
58 Y} 3= (-CH,CH=CH-) ~ FE % E:(-CH=CHCH,-) * BRI EL(-CH,C=C-)
K BB REL(-C=CCHy-) » BRIFHEINR < B EIERBE ST —RF &
(-CH.F) ~ —#HFE(-CHF,) ~ =& FE(-CF;) ~ 2,2- = LE(-CH,CF) ~ A
# L F(-CF,CF;) » FEEFEL(-CH,OH) ~ #8E ZE(-CH,CH,OH) - 2-f8HRA
# (-CH, CHOHCH;) -~ H & & F E ((CH,OCH;) &t F & & 2 &
(-CH,CH,OCH;) » S Z RIFH IV —EIERBELEE —miEFE
(-CFy-) ~ M5 e L E(-CF,CF,-) ~ ¥&E a8 Z 7 (-CH,CHOH-) ~ #RE 57 7 5
(-CHOHCHS,-) J; 2-#¥Q £ BE R £(-CH,CHOHCH,-)

[0106]) FpIZ{RIT < HERGRIEE 5 R B (-methyl-) ~ ZF(-ethyl-) -
1IEAE(-n-propyl-) &2 1E ] Z(-n-butyl-) -

[0107) SAFERAEHGRIEES RIS — MR E— WML E N6 R
BHU BRI R —RE L X EITREIREFER) » BERESRIRENS
V)7L - BRRIR T BB B R E < SEEINED T &3R8 EmR IR 2 B
AERGIRTEEL(Cs g-cycloaliphatic) | BYRIFEA3 45 6~ THSEBBRET) -
FERGHLATERA - T 53 B 8{ERR R T BRABAG L 78 E(Cs 5 -cycloaliphatic) | #{R
IFR—aH3 456 TES(ERRET - SIS - (EIEHEFR
FAELA ATHES — SR BRI T LT — R (B~ BRI - ¢
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ANRERGEE M — REEREUEE - RIEZSEUEREBRE - & - 1R - Bl - &
F(-CN) ~ f8F(-NO,) ~ BEE(-CHO) - fHEE(0) ~ RoF:(-Ro) ~ RoFEFHE
(-C(=O)Ry) ~ ¥ E (-C(=O)OH) - R, ¥4 I Fig B (-C(=O)ORy) - fi& B fix B
(-C(=O)NH,) - Ro % f# % ¢ £ ((CFO)NHR,) - = Ro & % & #x &
(-C(=O)N(Ro),) ~ FE(-OH) ~ RoFFH:(-ORy) * FHEEEEL(-OC(=O)H) ~ RoEL [k
& & (-OC(=O)Ry) ~ Ry & £ Fi & 5= (-OC(=0)ORy) - Ro £ iZ 5k Ik & &
(-OC(=0)NHR) * RoE:fEEMAR EE(-OC(=O)N(Ry),) ~ HiiFe(-SH) ~ RoZEEHL
Z5(-SRy) ~ TEELEL(-SO3H) ~ ReELAFTE IR GEHAREL(-S(=0)1.2-Ro) ~ BEH
AR EEEREL(-S(=0),2NH,) ~ &EE(-NH,) ~ RoEAZE(-NHR,) ~ —“RoE:
FZEE(-N(Ro)) ~ ZRoEEZM-FEEL(-N'(Ro)s) ~ “RoFEFEFEIE(-N(R0)20") ~ Ry
EL i % B ((NHC(=O)Ro) ~ RoE: & A g E (-NHC(=O)ORy) ~ R EFE % 5
(-NHC(=O)NH,) - RoFE: % ELFi 1% F (-NHC(=O)NHR,) ~ —RoFk fitr B A i B
(-NHC(=O)N(Ro)2) * RoFETHAFEIZ H(-NHS(=0),.2R0) * =RoEHT FEEE(-Si(Ro)s)
T (RoEEE)BEREL(-PO(OR o)) ZFAH A AHEF R LE R L AT - 2388
fix [ F < B2 i 7 )& 78 5= (Cs.s-cycloaliphatic) 8 15 A F i (R HH ER N 5
(cyclopropyl) « B& T E(cyclobutyl) « BE&E(cyclopentyl) « B2 E 5 (cyclohexyl) ~
ERpEEs(cycloheptyl) ~ ZR3EE (cyclooctyl) ~ BR[IiMhE(cyclopentenyl) ~ BRTI&
£t (cyclohexenyl) ~ BBEE% E (cycloheptenyl) K BB =243 £ (cyclooctenyl) » {HJR
F Y <& Atk 1R £ (tetrahydropyranyl) ~ - IFE 52 Bk (dioxanyl) ~ — & JX e B
(dioxolanyl) ~ IEWEE (morpholinyl) « RIE X (piperidinyl) - U E: (piperazinyl) -
ML P4 Wbk i 5 (pyrazolinonyl) K% IEL 4% I 35 (pyrrolidiny 1) S5 #H 5% < #H B o Fr 38
HY o BRIIEE(cyclopentyl) 5 B OB (cyclohexy )B4 Al Z Rt < &= 3 22 8k R
FZ ERHER7 R I EL(C;.3-cycloaliphatic) -

[0108] REM "HEHFREE | B¢ " IRAGHSRRE , | @ " HEU—

32



201607923

REER BRI R AR S — BEBE SR T8 - &~ & - B - FEE(-OH) »
=1 E6{E R R T LR EE(-OC,¢-alkyl) ~ &1 E 6B T hek & B A%

. (-OC(=0)Cs-alkyl) * GiEE(-SH) ~ &EE(-NH,) ~ #i— 2 1 BB T ek
HU AR Z BZ H ((NHC, ¢-alkyl) ~ #% — & 1 E 6 Bl bx J T & b F AU HZ B
(-N(Ci.6-alkyl),) ~ & 1 B R T etk & FRERREEL(-C(=0)OC, ¢-alkyl) B A& EE
(-CEO)YOH)FRUL—KREZ K » FIAIHEUR—K ~ =K ~ =REUX - 1k
EYIHEHS T IEISEEAEUR ) B T ERAEIIISIR AN ) FERIREBIRLT
X Eo BB FE(CN) - FEL - 28 &5 iRE(NO,) ~ HiE(-SH) -
=& FE(-CF;) ~ #£2(-OH) » FEEE(-OCH,) » ZEF(-OC,Hs) 8 — FAEEfZ
FE(-N(CH:) ) BV R HE B IS IR L B BR BB G IR IR 5L © B ZARIF Z B R
&~ & FEE(-OH) - HiZ(-SH) » HE(-NH,) KFAE(-C(=0)OH) -

[0109] #:Z KA FREL AR AR R EL R AR BA /) I 7
LHEUAER > BRI RE =K - BAIHAE R Z R 7 BB =K -
W= E(-CF3) B = LE(-CH.CF3) > SINNRZ LB E - a1 -FEE-4-
— & ] -2-}#E(-CH(OH)-CH=CH-CHCl,) » 2R Z AR A] & 4 fAAH R BAE
RZHRELZT » —BUREIRRIARSHEUR - KL > -O-faHR BRI IR
%25 (-OCH,CH,0-CH,CH,OH) - #{miT& R Hair iR B siIR Ie T A R H 1t
o &R B FE(-CON) ~ BE - 2K - & E - THE(NOy) ~ HiE(-SH) -
=HHE(-CF;) » #2E(-OH) » FHEE(-OCH;) ~ ZEF(-OC,; Hs)B — A EAZ
Z(-N(CH)) UK » SR I & B g 5 I8 8 B B B3R g 7 I 7 L wl AR
(-OH) - FHEE(-OCH;)B Z & E(-OC,Hs) AT AN

[0110] &4r " I5&E ) BB IIMAR—IRERNR - EEDEF
—HERE BRIER L e T N5 BRI REn B 5 —80F - (58
D BERIET ERER R a8 E—%ﬁ%ﬂuﬁi%&ﬁﬂﬁéﬁ}iﬁﬂs
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R—RBBRZIEARFE  EPFEFEECIAETSHEREEE - 5
AN S EE LM —BEROTRECAIE - BZRIFCFEER
- (phenyl) « ZE5(naphthyl) - & Zt(anthracenyl) + JE&(phenanthrenyl) - 45
B 2t (fluoroanthenyl) - & £t (fluorenyl) « — 4, £ff (indanyl) % 4 & 25 &
(tetralinyl) - Hp X DATE K Z2BURFRI3ZRAT » A0SR 5 B E B EREEKH;
AR - AZEFESEECHRETSHERSMER - BaHERRESEEL
AR —TEE K AJREZ ALE - B IEE TR S - & VR - S 3E(-CN)
HIZE(-NO,) « BEZEL(-CHO) ~ IBEH(=0) * ReEE(-Ro) * RoFEHAREE(-C(=O)R) -
FREL(-C(=O)OH) ~ RoEFARFLEEEL(-C(=O)ORy) ~ fEEHEL(-C(=O)NH,) ~ Ry
MG EREL(-C(FO)NHRy) ~ " RoEEFZESRE(-C(FO)N(Ry),) ~ ¥RE(-OH) - BR
HZ S\ E D L 2 & ((O(CH)120-) ~ Ro % £ (-ORy) ~ H i &
(-OC(=O)H) ~ RFE:AREFE(-OC(=O)Ry) ~ RoyFEEHFEFF(-OC(=0)ORy) - RoE
% BB S5 ((OC(=O)NHRy) * —RoZE: BB & F(-OC(=O)N(Ro),) - &t

(-SH) ~ RoFE:ffii £ (-SRo) ~ HHEL 2 (-SO;H) - RoEE A Wi HE BCR B & FlE &
(-S(=0)12-Ry) ~ FEEAMEBNAELEREE(-S(=0)1.NH,) - @F(-NH,) * R,
FEIZEFL(-NHRy) ~ “RoFEMZE(-N(Ro)2) * =RoFE:=HR-IEZE(-N'(Ro)s) ~ “RoZE
58 B ((N'(Re)0) ~ Ro E: Fi i% & (-(NHC(=O)Ro) - Ro % & X BE iz &
(-NHC(=O)ORo) - fi% %k B i% £ (NHC(=O)NH,) - R &t i% & Bk % &
(-NHC(=O)NHRy) * —RoFE:Z Z:Hi 1% F (-NHC(=O)N(Ry),) * =RoFEHW/ fr £k
(-Si(Ro)3) » —(RoFEEFEF)BHHEEL(-PO(OR))FH B AHBF P ATEH - AR
BN T5 B Z 3 2- 5 7 Ex(2-fluorophenyl) + 3-F A (3-fluorophenyl) ~ 4-
45, 7% 2L (4-fluorophenyl) ~ 2,3- = 5, # 3 (2,3-difluorophenyl) ~ 2,4- — & £
(2,4-difluorophenyl) - 3,4- — % % % (3,4-difluorophenyl) - 2- & ¥ %

(2-chlorophenyl) ~ 3-& 7<% (3-chlorophenyl) ~ 4-&#< 3L (4-chlorophenyl) ~ 2,3-
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& REE(2,3-dichlorophenyl) ~ 2,4- — & EL(2,4-dichlorophenyl) ~ 3,4- — &K
3 (3,4-dichlorophenyl) - 2- FH & F X F (2-methoxyphenyl) - 3-FH &8 E K 3

. (3-methoxyphenyl) - 4- B3 & FL ZX B (4-methoxyphenyl) ~ 2.3- — FHHF E KR
(2,3-dimethoxyphenyl) ~ 2,4- — FHE EKEL(2,4-dimethoxyphenyl) ~ 3,4- 4
F X H (3,4-dimethoxyphenyl) ~ 2- B L 7K ZL (2-methylphenyl) ~ 3-FH B K 3
(3-methylphenyl) - 4- B Z 7K E (4-methylphenyl) - 23- — B X K X
(2,3-dimethylphenyl) ~ 2,4- —HHELIREL(2,4-dimethylphenyl) 57 3,4- — B ELIRH
(3,4-dimethylphenyl) -

[0111] &IF HSEERER—EHS 6T EEEREE  H
ZH1 23 485EME T NHEHPZEHRFEFRERECNE . ARBA -
SEHEEFR T B R TR AR EHH A — REER » H PR A5
IR ERRARAES - BIEZENAE A RAEREAE - BTN S TR
PR —TEE R ATREZALE L HINE MR A B— RN SIRER
R H—&0 M0 - Bx4F T TR | REIHLIE E(pyrrolyl) ~ 15[k (indolyl) -
Bk g L (furyl,(furanyl)) oK Ik R X (benzofuranyl) ~ ME 0y
(thienyl,(thiophenyl)) ~ ZK i & 3 £ (benzothienyl) -~ K 3ff & — mk £
(benzothiadiazolyl) - ZK iffi F — M E (benzooxadiazolyl) -~ 2K 3ifi ME Mk F
(benzothiazolyl) ~ ZEAGEEMEEL (benzooxazolyl) ~ ZRil; =M (benzotriazolyl)
Rl — &S e (benzodioxolanyl) ~ FEf —EEfEE (benzodioxany!) ~ BR[3E]
F.(phthalazinyl) ~ MR (pyrazolyl) ~ BKMEEL(imidazolyl) ~ BEMEEL (thiazolyl)
Meg DAk B (oxazolyl) ~ H2 M52 M4 B (isoxazoyl) ~ [ 0FE & (pyridinyl) ~ KE & £
(pyridazinyl) ~ WEIE E(pyrimidinyl) ~ 0B (pyrazinyl) ~ IHIEE (pyranyl) - 5]
I EL(indazolyl) ~ NEGEL(purinyl) ~ & EliZE(indolizinyl) ~ WK EL(quinolinyl) -
HEEWkEL(isoquinolinyl) « EEMEKKEL(quinazolinyl) ~ HeMEEL (carbazolyl) - BylE c
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H(phenazinyl) ~ B} EL (phenothiaziny]) B IEE — Me E (oxadiazolyl ) FH K <~
SBEFTEY - B iEEE S SRR DA AT RS BT ARG
NSRS 75 B B R BB R IO » HI S A B IR E AT AR
AR - HAIHIRN S EE o (A — BB R AR LB - - 3t B A
B HhER S, - B - IR - B - JEL(-CN) - FEE(-NO,) ~ BEEL(-CHO) - 15
FE(=0) * ReEE(-Ro) * RoFEHREL(-C(=O)Ry) ~ FF(-C(=0)OH) ~ RoFEFAFLTS
FL(-C(=O)ORy) ~ FRELHREE(-C(=O)NH,) - RoFEFFEARFL(-C(=O)NHR,) ~ —
Ro % Ji% 3 3% 2 (-C(=O)N(Ro),) ~ ¥SH(-OH) ~ i “EERIE Z _ &
(-O(CH2)120-) * Ro%, % (-ORy)  FF i & £ (-OC(=O)H) - R 3k fifi &
(-OC(=O)R) * Ro & % EE & 2 (-OC(=0)OR,) - Ro £ % 3t Bf & £
(-OC(=0)NHR,) * ZRoEfEEEEEF(-OC(=0)N(R,)) * HiZE(-SH) ~ RoFEHT
H(-SRy) ~ FEFAEL(-SO3H) ~ RoEE I EBIRILIEMER(-S(=0)12-Ro) ~ BHE
LB A TR EL(-S(=0)1..NH,) ~ EE(-NH,) + ReEEFEZE(-NHR,) « “RoZ
FZEE(-N(Ro),) ~ =RoE=M-FEE(-N(Ro)s) ~ “REEFEFHEE(-N(R0):0) ~ Ry
HE i 1% 2 (-NH-C(=O)Ro) ~ RoE: 8 B i i 3£ (-NHC(=O)ORy) ~ fif 5 i fize 2t
(-NHC(=O)NH,) * RoZ i 5 i i 3 (-NHC(=O)NHRy) - — RoJk it B s il £t
(-NH-C(=0)N(Ro);) * = RO E W f7 F (-Si(Ro)s) + = (Ro 2k & 2k ) B i 2=
(-PO(OR), AR Z M BEPFTE  NETEAAREEAEL RBRE T &
B #EIE-EL) -

[0112) RAR Mo5dEE, Bk THESSEE , HE - T B RES AN |
FEXRfR BB AM S —REBE SR TR — RS R - FIAIHELA R
K~ ER - IREAR -

[0113] FEESHFHFTEEZWMAE  RITFSEMILEIHBERE -
&, 15 Bl S (-CN) ~ BEEL(-CHO) ~ #5£(-CO,H) » E2E(-NH,) - FEEE(-NOy) »
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RoZEZEL(-NHRo) + ZRoEJEE(-N(Ro)2) * =R = #-IZFE(-N"(Ro)s) * =Ro
B EIREFL(-N" (Ro): O) ~ HiFE(-SH) ~ ReEEFREL(-SRo) ~ ¥REL(-OH) ~ RoFEEEE
- (-ORg) * RoZ #x £ (-C(=O)Ro) - Ro £k #& B g & (-CORo) ~ & & H

(-C(FO)NHz) - Ro & i & # & (-C(FO)NHRo) - Ry 5 iZ & ¥ &
(-C(FO)N(Ro)2) * RoFE & Bt B B Ro £ 1 B 55 (-S(=0)12R0) ~ i & T ik B
(-S(=0)2NH,) * laEZFE(-SO;H) ~ FHEEE(=0)BREL(-Ro)FH A MHEF TR
o BRI I ERE - & R - B - LE(-OH) ~ S 1E6{EkE T
JEEE(-OC 1 6-alkyl) ~ & 1 E6(ERIE THidk < B S FH(-O-C(=0)-C 6-alkyl) ~
SLECSH) - fENH) - #H— S 1 E26HRE F I ENRZEE
(-NHC, ¢-alkyl) ~ # — & 1 E6fEM R T BB B (-N(C) 6-alkyl)) ~ &
1 22 6 iR I T ek < FRBREEE(-C(=0)0C, 6-alky)BAE(-C(=O)OH) - b5
P T G EEGEUR ) B T S TR BIERT S TR T
A - &R - B FmE(CCN) ~ FE(-CH;) ~ ZE(-CoHs) ~ &FE(-NHy) »
HEEE(-NOy) ~ FiZ(-SH) » =FFE(-CF3) » ¥E(-OH) ~ FHEE(-OCH;) ~ Z
FFE(-OCHs) B~ FRZEE(N(CH3 )EX A 5 FFRIZ R < IR ER R - & F
%~ #EHE(-OH) - BiZ&(-SH) ~ ZE(-NH,) 52 #F(-C(=O)OH) -

[0114] IRBEAFREUHZ MY A RE - EEYEE
BaY) S Y /B EHF AT E RS B R/ BOE T -

[0115] IRBAFHER MM SV RFENEREEY) HNIRERER
CRERM L EURAE IR A] #:76 7E FRNE/ [ (cis/trans » Z/EEsyn/anti )i,

"B FEAEY) ) RIS RS (RS BB TR -

(01161 REABWEGE N IEY  H TIEREEY, 28

= Fs(1a)E(1b):
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X5 X3y;Y3 v,

{1a) (1b)

[0117) ZUIAFEEF T A L EAILEEBEY(1a) B (1b)Z 35
RIRERE T IEEEY I BUUE -

[0118) M—=RiFZEMESIH  NENEHEY) . IEH G B E
(diastereomer excess,de)E A F550% de » BIRIFEADET5% de » NERIFE
D EE90% de > TARIFEADFEIS% de - EHEDEI% - N E—Z{mliF < Hhi
Bk > KA EBY) < IR G R E(diastereomer excess,de) E A F550%
de > BEARIFEDFET5% de » XERIFEDFEO0% de » FfRIFE D FEIS% de
THEAD 9% de -

[0119) I EEEBYICERGEBY)) G T ERPAFAEIR B
NEFrRNEgE - GIANEIEREAL ST - SIS REE R EE AT EHPLC) K&
Fdml T

[0120)] PAIARFUSEMM A L EAE RIEAZARE ST
het 14 (chiral)B3ERE ¢t 14 (achiral) - BUARFAHNAAR S -

[0121] ZNERIRIRAFBIHER M EVRIELIEI SR EIiF HSF
LURheERYs IR A R EBYIFAE - E—2RIF<ERFIH - S
BRI ERBY) I S EEY)EE(enantiomer excess,ee)ZEAFE50% ee » FR
I EDFE75% ee » XERIFEDTRIO% ee » FlmiF B4 FE95% ee » RIUH
EDFE99% ee - N5 —ZRIF L EREPIF - REFBEBY < RIQEBYER
E(ee)ZEAFE50% ee » FEARIF EAFT5% ee » XERITFEA FE90% ee > Him
1FEADF95% ee » AL HEDFEI de -
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[0122] S EESRERREYC G ER A AR M A LA
B2 o BILNA]{EE AR EL S RE VAR @ T (HPLC) - REFEY 14 & 2 AHEE S
G EBYC PHEEY) - BRI G EBYC FEEY - Bia0 - aTF]
AEBE M - G BB MBI RS 5T - IR B IEsR
BEBY 1% - FEE SR - S B -

[0123] BRIESSIMRHIEREH  BRIMRIBAFZIASUE MGV BEFT
HLMEEIE B E LR EREYI(BPIINI RS ZAEBY) - FES G B KRG
EEY) -

[0124] ERIESHMEFRIERAA - BRARIEAZRISE 2 L&Y - WEMR
HIELEE Y A B SV R AT E I A EAEA i -

[0125] RHGLAZER RIBATIREUE M EVHRIEN 4 _ERAE
B INEEARE NG R TR R - THRE
FEFRM AR R/ ELE S L > £3 E AR S SE AT 2
HEXE -

[0126) HSPREEEIEAAERE MR BE C#01H - HEak
(hydrochloric acid) - 42 Es(hydrobromic acid) - FiE&(sulphuric acid) - Ff&fL
(methanesulphonic acid) - FiE(formic acid) - Z B (acetic acid) - Bif(oxalic
acid) ~ T~ (succinic acid) ~ ¥8EL T~ (malic acid) - {58 (tartaric acid) -
¥ (mandelic acid) ~ 52 T 4% —Es(fumaric acid) « £|E(lactic acid) - FEAEFL
(citric acid) - k& E&(glutamic acid) - JEMEL(saccharinic acid) - BLEAEL 3 — g
(monomethylsebacic acid) ~ 5- &, 1 - fif§ &, E% (5-oxo-proline) ~ T\ 47 -1- i i
(hexane-I-sulfonic acid) ~ FS@EES(nicotinic acid) ~ 2-,3-5¢4- S E A FFFL(2-,3- or
4-aminobenzoic acid) - 2,4,6- = FELIKFHEZ(2,4,6-trimethyl benzoic acid) - a-

i =E i (a-lipoic acid) ~ Z i H & B (acetylglycine) ~ ZEE/KiGEE (acetylsalicylic s
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acid) - F§ FREZ (hippuric acid) j/BK IR & Bk (aspartic acid)ZFFATIL O BEAA -
Ho DS EFREE - EIERREE & PG 5 2 2fRET -

[0127] EARSEETFEmMEFTE R 4AHE FAHEECEBERRERIZ
EVWERRE B ED— A EATHEE - LE RN AR R/
WHELEYIE L GRET > BRI RIS T AT R B - FRRIR RIS
RSB R T SBATE R EEE - Mg - HAERE)BAZS)EHEE
(B)EU(Z)#EE - SEEIEEhHE -

[0128] IRIFAFEABUE M ESWREIVREPIAIR, » RoFR(GE—
REAE)FTES © HFEAF ARG IR E) - IKIRER © &%
FIAEZNAEAR T T REFH REEU(EE = AREUE) - flanansR
Y =-RoEEF, FREHR-Ro=5 1 E 8{ERR IR T A5 REFE EL(Cy s-aliphatic)(BE—1X
HUES) - RIE | EERR A T AE TR R A & I M BIAIR o SR (-ORo)FfY
A REFREGEECGEZAINRE) - Beei &1 28R T < Al
FEEL-O-F5 & E(-Cys-aliphatic-O-ary /EXM E & 5205 &2 Al HEAILIHE
T GE=AERE)ATEUR - RIREERG B e E 5 1 B8R T e e R E:
-O-75 & %-&(-Cis-aliphatic-Oaryl-CEFH I E A -

[0129] &AM FE—2RIF < EHHIF > 58 =AU EUREA AT Y
A JREIER IR AU AU E -

[0130] WME—RRFZEREIT - 5 _RZBREN TR
IRENEAR B =R IE - BT L > NEXERAIT - /ERERIZERE
A RER B AR EEFEIREAR S HEEFPIUA -

[0131] WME—EFZHEESIT > B—RZEUCEEA AT HHEY
A0 JRENER RS A BUE: » TRESE =R CIE - 5 > 8%
EhafF > fERoER o Z B REFINEER B #HEEUX -
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[0132] =XfRAFZALEYIRE P " IRl REAE ) 3 " IRAEAIR
FREM BRI R R R IR AR R R - & 1R - B FE(-CN) »
FHE(-CHy) » ZE(-CoHs) ~ RE(-NH,) ~ FEE(-NO) ~ HiZ(-SH) - =& FE
(-CF3) ~ ¥8E(-OH) ~ & E(-OCH;) + ZHEE(-OC,Hs) 5 — FZE(N(CHs),)
FTELAR ¢ b T EEMGEUR ) &K TS EEGER ) BIE SRS S
B - &R - B~ BIE(-CN) » FE(-CHs) ~ ZE(-CoHs) ~ BEE(-NH)) -
HEEE(-NO,) ~ GiZ(-SH) ~ =HFE(-CF3) » FE(-OH) - FHEZE(-OCH;) ~ &
SEF(-OC,Hs) B — FFIZE (N(CHs ) FTEU - HE R 1RHE Y - SR A8
V) - FERGEBY) > AI"ECREYSRE—REREY - HIHRGEE
ZIREY) ~ RAEE ERIAE C FREKIGBET 2 it ko /BB -

[0133] JEEFRIZRIFrERERAENQGIZLEY

Xq X4 R;
X5 |
X2 N\R2
N
R
R 3
X3 Xs

(3)

,Eétpxlﬁxl'{ﬁ?‘%gﬁ‘?ﬁﬁﬂl{l 'Ry Rz » Ry Xz/Xz'&X3/X3'%%f‘%§—F§U

B

ol R, |R, R; Xo/Xs¢ | Xa/X5¢ | Ry
1;2 CH; |CH; |ZEHE HH |=0

3; 4 CH; |CH; |Z®EBFE H/H |H/H

5; 6 CH; |CH; |&®EFRE HH |HH |CH;
7; 8 CH; |CH; |ZFHE HH |HH |ZEE
9 CH; |CH; |ZHEHRE HH |HH |IET#
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=% R, |R, |R; X,o/X;¢ | Xa/Xs¢ | Ry

10; 11 CH; |CH; |XEHZE HH |HH /\jf:
12 CH; |CH; |ZHZ HH |HH O\Y
13 CH; |CH; |&x&HE HH |=0 H

14; 15 CH; |CH; |ZFXHE =0 HH |H

16 CH; |CH; |IETH HH |=0 H

17 CH; |[CH; |2-MEmyE |H/H |=0 H

18; 25 CH; |CH; |2-MEmyE |H/H |HH |H

19 CH; |[CH; |2-M8wyE |H/H |H/MH | CH;
20a/b CH; |CH; |2-EmyE |H/H |HH /\)OL;:
21 CH; |CH; |2-MEpE |HH |HH |IETEHE
22 CH; |CH; |2-MyE |H/H |HH O\‘{
24a/b CH; |CH; |2-EyE | =0 HH |H

27 CH; |CH; | &FHE HH |HH |IETHE
28; 29 CH; |{CH; |&E H/H |H/H /\/ﬁi
30 CH; | CH; -§@— HH |=0

31 CH; | CH; —5@— H/H |HH

32 CH; | CH; -§©_ wH  |wa |
33 CH, |CH, |2m%mE |-0 |wH |ET%
34 CH; | CH, 2-[%25}% =0 H/H | CH;
35 CH; | CH, -;U_ H/H |HH |IET#
36 CH; | CH; -§@— H/H |HH <>—f¢0
37 CH; | CH; '3{}_ H/H |HH D‘frco
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b % %

AR Y-y onl A o) ; 10=X"|O o
NEERRI R NE R B e
o7 o/ o/% N\\o o 27
EEEEEEEEEEEEEEEEEEEEE
' EEEEEEEEEEEEEEEEEEEEE
A N ) R R R OR R R R R R R F R R R R R
G L | BB s BB OB BB B B OB OB W B OB R W
T T T Q] Q] Q] QA QA A A& A A& A Q] A A & &
W___anmnuﬂ.uﬁmmmmwﬂ&$M$%y%

43



201607923
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=gl R, R, R; Xo/Xo¢ | X3/X5¢ | Ry
(@)
78 CH; |CH, |%¥% wH |wH | O
(0]
; 79 CH; |CH,; |F& H/H |H/H Y\/\L"f
O
NS
80 CH; |CH; |F&E H/H |HH \5%5{
O
81 CH; |CH; |#®E HH |HH |° P
OH 9
82 CH, |CH, |ZEx WH |l e
0
P,
83 CH; |CH, |F%E HWH |HH \N <
(o]
e HO ;‘f
84 CH; |CH; |Z%: H/H | H/H Q)L ~
(0]
85 CH, |CH, |Z% wH |aH | D
(0]
86 CH; |CH, |Z%& HH |HH |
O/
87 CH, |CH, |¥% WH |H/H \f/\/f:
- S (0]
88 CH; | CH; EWC' HwH |wH | -~
S
89 ot lon, |8 |wm |wm |ETE
_ S (@]
90 CH; | CH, g@_F HH |HH | -~
S
91 CH; | CH;, _EWF HH |WH |ETH
;rlr
92 CH; | CH; @ WH |WH |H
o 0
93 CH, | CH, @ HH |WwH | -~
N
94 CH; | CH; @ HWH |WH |IET%
e (o]
95 CH, | CH, @ wH |HH | -~
Y
96 CH; | CH; @ HWH |WH |IET#
_§ o
97 CH; | CH, O WH |HH | ~_Ls
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=l R, |[R, |R; Xo/X2¢ | Xa/Xs¢ | Ry
98 cu, |cn, |0 HH |WH |ETH
99 CH; | CH; 5@ H/H |HWH <>—§:O
100 CH; | CH; 5@ HH |HH |>_<o
101 cn, |cn, |0 wH  |mm [P
102 cn, |cn, | HH |WH O
103 cn, e, |0 wa |an | AL
104 ch, |cn, | HH |HH |[Dso
105 CH; | CH, §O H/H |HH O\/‘O&a
106; 107 | CH; | CH; ?‘@ HH |HH |IET:
-CH,CH,C o
108; 109 -HERE: |wH  |WH | -~
H,-
-CH,CH,C o
110; 111 FE HH |HH | _~ A«
H,-
-CH,CH,C
112; 113 wEL HH |HH |IET
H,-
114 CH; |[CH; |2-#yE |HH |[=0 CH;
115 CH; |CH; |2-BEpE |HH |=0 BT
116 CH; |CH; |2-ByE |HH |[=0 O\Y
117 CH, | CH, '3@_0' HH |=0 |H
118; 119 CH; |[CH; |FERE HH |[=0 CH;
120; 121 CH; |CH; | FXFE HH |=0 ETHE
122;123 |CH; |CH; | &HRE HH |=0 O\a’
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=g+l R, |R, R; X2/ X5¢ | Xa/Xs¢ | Ry

124 CH; |CH; |2-BEm3E | =0 H/H | CH;

125 CH; |CH; |2-BEpE | =0 HH |IETH
126;127 |CH; |CH; |[2-BEW3E | =0 H/H O\’{
128;129 |CH; |CH; |2-BEW3E | =0 H/H <>\/¢f
130; 131  |CH; |CH, |2-EEKE  |=0 HH |~
132;133 |CH, |CH, |2-EBE (=0 |H/H O
134; 135 CH; |CH; |2-EIpE | =0 H/H [>7”
136;137 | CH; |CH; [2-BEEMyE | =0 H/H @—/ ] /
138;139 |CH; |CH; |2-MEME |=0 |H/H OD—ZHA
140; 141 CH; |CH; |2-BEE |=0 H/H (O—/g_
142; 143 CH; |CH; |2-BEE |=0 H/H ) N
144;145 |CH; |CH; |2-E%¥E |=0 |W/H N//j\/ s
146; 147 CH; |CH; |[2-BEIpE | =0 H/H oﬂxﬂ;
148; 149 CH; |CH; |2-BEIpE |=0 H/H okm;
150; 151 |CH; |CH; |2-BEIZE | =0 H/H N//Qﬁ‘i
152;153 | CH; |CH, §@_ =0 HH |H
154;155 | CH; | CH; §@_ =0 H/H |CH;

156; 157 | CH; | CH; éﬁ_ =0 HH |[ET%

S

158; 159 | CH; | CH, —§@— =0 H/H O\*{
160 CH; | CH; '§©_ =0 HWH >
161 CH, | CH, '§@_ -0 |WH O
162 CH; |CH; |F&E =0 H/H |CH;
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=l Ri |R; |Ry X3/X5¢

163;164 |CH; |CH; |EE H/H

165;166 |CH; |CH; |#FE H/H

167; 168 | CH; |CH; |3 HH |[D>o~s

169;170 |CH; |CH, |%E H/H O

171; 172 CH; |CH; |&& H/H

173;174 | CH; |CH; |&FE H/H <>\/,rf:
175,176 |CH; | CH, | %% H/H ;\/ e
177;178 | CH; |CH; | FE H/H N//Q/f‘i
179; 180 | CH; |CH, |FE H/H

181 CH; |CH; |FH H/H

182;183 | CH, |CH, |%% H/H \o>§H/\f:
184;185 |CH, |CH, |%% | O
186;187 |CH, |CH, |%%E HH | w00
188 CH; |CH; | #FE H/H @\/O“
189 CH; |CH; | %% H/H 00_4

190 CH; |CH; |&FE H/H

191 CH; |CH; |#% HH |D~

192 CH; |CH, |#E H/H <>\/f’f
193 CH; |CH; | & H/H

194 CH; |{CH; | &% H/H //Q/f"\
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i=x1 R, R, R; Xo/Xs5¢ | X5/X5¢ | Ry
O
195 CH; |CH, |% HH |HH Q/\)L ~
- (0]
196 CH; |CH; |&E H/H |H/H \j\x:
(@]
197 CH; |CH, |*XE HH |HH D/\)Lfi
N\\ o
198 CH; |CH;, |F¥% H/H |WH %ﬂf\
N\\ o
199 CH; |CH, |¥ WH |HH 5) A~
200 CH; |CH, |ZH HH |HH N;\/ =
_g o
201 CH; |CH; | #H H/H |HH \—O
—O0
202 CH; | CH, |ZEx: WH |HH >
. -
203 CH, | CH, | aa |lau |7
204 CH, |CH, |¥ wH  |lom |D>R
OH o
205 CH; |CH; | #E H/H |HH D‘—f»\»
OH
206 CH; |CH; | &5 H/H H/H o~
HO ,J{
207 CH; |CH; |2-mEmyE | H/H H/H
208 CH; |CH; |2-EipE |H/H |H/H N/,Q/fi
OH 0
209 CH; |CH; |2-EWyE |HH |HH Dl—fr\»
OH
210 CH; |CH, |2-BEiyE | H/H H/H -~
211 CH; |CH; |2-MEyE |WH |HWH N;\/ S
(0]
212 CH; |CH; |2-EME | H/H H/H ONA
OH
213 CH, |cH, |2mEBE |wu  |wm |
S
(@]
214 CH; | CH;, X7 |wm |wH A~
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=¢| R, |R; R, Xo/X5¢ | Xa/X5¢ | Ry
HO ,—"{
215; 216 CH; |CH; (2-BEMyEL | =0 H/H Ij/
) oO—
217:218 |CH, |CH, |2-BE%E |=0 |HH O
219; 220 CH; |CH; |2-BEMpEE | =0 H/H \o></fi
221; 222 CH; |CH; |2-BEIyE | =0 H/H Ho></;:
(@)
223 CH; |CH; |2-my% |H/H |HH H?%’{
HO
224:225 |CH; |CH; [2-HEBE =0 HW/H D
226 CH; |CH; |2-M&yE |H/H |HH Ho\></fi
HO
227 CH; |CH, |2-Em% |HH |WH g
(0]
228 CH; |CH; |# % HH |HH | (}%ﬂ‘f
HO
229 CH, |CH, |#% WH |HWH >z
230;231 |CH; |CH, |Z% =0 |HH N//)Q #~
O
232 CH; |CH; |ZE HH |HH N//)ufi
(0]
233 CH; |CH; |2-BEMpE |H/H |HH N//)u <
234 CH; | CH, ‘§O =0 HH | D~
OH O
235 CH; |CH; |2-FEW}E: |H/H |H/H wg\
236 CH; | CH; = -0 aa | <~
\O o
237 CH, |CH, |t wH |wH | <O
o_
238 CH, |CH, |2-%% |wH |HH O
O_
239 CH; |CH;, |2-%m% |wH |wH Ot
240 CH; |CH; |2-MEB3%E |=0 |HWH N//)Q ~
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=yl R, |R, |R Xo/Xs¢ | Xa/X5¢ | Ry
241; 242 CH; |CH; |2-BEIpE | =0 H/H o&/f{
- 243 cn, |cn, | O =0 |HH |~
244 CH; | CH; §O =0 H/H O&a;
245 ch, |cny | -0 |HH N;\/ S
246 CH; | CH, §O =0 H/H OD\\/\
247 CH; | CH;, 5@ HH |HH w
248 CH; |CH, |2-%B% |WH |HH N%/ #~
249 CH, |CH, |ZH HH |WH N%/ #~
250 CH; |CH, |2-EE%E |-=0 |wH N//)4/ S
251;252 |CH; |CH; |ZEE =0 H/H O\jxa;
253 CH, |cH, |2 |wH  |am | D<e
254; 255 CH; |CH; |&HE =0 H/H O\j\/_;’i
256 CH; | CH; §O =0 H/H N//Q/fi
257 cn; |cny | HH |HH Ot
258 cu, | cny | HH |HH N%/ #
(0]
259 ci; |cn, | HH |WH N//)Uf‘\
S
- 260; 261 CH; |CH; |&E =0 H/H O\H;
262;263 |CH; |CH; |FE =0 H/H E;—/ ]
264 CH; |CH; | #%E =0 H/H OQ—/E—
265 cn, |cn, | H/H |HWH °C>4%
266 CH; | CH; 5@ HWH |HWH J\/;\
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=) R, |R, |R, Xo/X5¢ | Xa/X;¢ | Ry

267 ch; (o, | WH |HH N;\/ .
268 cn, |cn, [ WwH | wH N%/A
269;270 |CH; |CH, |%¥% -0 |HH OOJLM
271 CH; [CH; |FE =0 H/H (O—/E_
272 CH; |CH, |¥% HH |[HH | poo
273 cn, |cn, | wa  |ma | A
274 cu, |cn, | o |uu |
275 CH; |H K =0 HH |Dxo~2
276 cn, |on, | O o |wu |Px
277 cn, |cn, |0 -0 |H/H @
278 cn, |cn, |0 -0 |vmH Ova
279; 280 CH; |CH; |2 =0 H/H ij{
281 CH; | CH, ‘§O =0 HH |1ET%
282 cu, |cn, |0 -0 |HH |CH

283 CH; |CH; |#% HH |HH ZQ\/;;
284 CH; |CH; |&®FE H/H |HH QJ\”{
285 CH, |CH, |%¥% HH |aH | D<r
286 CH; | CH; '§O =0 H/H Q;i
287 ch, |cn, |+ -0 |HH O
288;280 |CH, |CH, |2BEWE |=0  |mH | <
290 CH; |H 2-EEE | =0 HH | D~
201 cn, |cn, | WH |WH °<>—fr\»o
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=g/l R, R, R; Xo/Xo¢ | X3/X5¢ | Ry

292 CH; | CH, 5@ HH |ga | ol

A O
- 293; 294 CH; | CH; —§O =0 H/H «j\”{

295 CH; |CH; |2-¥WyE |H/H |HH o\j\/fg
5
296 CH; |CH; |2-MEipE |H/H |HH O\:’S/
297 ch, o | KT |mm mH [O<
298 CH; | CH; §Cl HH |HH _O)<“a.:
299 CH, |cH, |2mEmE |wm |mH | N
300 CH, |CH, |%& HH  |HH | N
301 CH; | CH; 5@ HH |HH Hkaa:
302 CH; | CH; §O H/H |HH O\jxn;
303 CH; |CH; |#E H/H |HH °C>’J"
304 CH; |CH; |2-BEmyE |H/H |HH Oy
305 CH; |CH; |#&E HH |HH (O)—/ d
306 CH; |CH; |2-MEpE |H/H |HH CO)—/ ]
307; 308 CH; |H 2-BEMEL | =0 H/H <>\/f~f
309 CH; |CH; |[2-BEWyE |HH |HH (O—/g_
310 CH, |CH, |ZEst 0 |luH | S
—0
- 311 CH; |CH; |2-#EWE | =0 H/H @/’{
—0
312 CH; |CH; |&FE =0 H/H ijrr{
313 CH; |CH; |[2-EWE: | =0 H/H |~ %
314 CH; |CH;, |[2-EpE |H/H |HH . O;i

8
>
i
=
T
J
¢

315 CH; | CH;
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\JW)JW / H..r_” N | N
ﬁﬁwﬁoﬁﬁﬁwf AN AP Y ¥ ow XX
bk Y/wwmwmkw o/o/oM/oMuM %A <3
o Y R o S B v S SRS
‘m... an an Il I s

A % | 5|5 5 E 5 5| E|§ 5 3|5 §g g/ § og|¢&
N = =

R e e I = A= B = = =T = = | =) =] (=1 -~ =Y A=
I N T < < O N T < < <Y< < < ' R ™ R B¢
&N W_ W Kl W B OK| | K ¥ W B OK O K W W W K
ol = 5| 5| 8| 5 5 5 5|58 8 5 5 5  z 5 8 Bl E
I I B . e B e e (R, R, e e I I e e
RCCCCCCCCCCCCCCCCCCCC
%67890123456789012345
B o5 & = 03 8 8§ § | 3 & 8§/ 883 387 2 8 3 8
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=y R, |R, R, Xo/X,¢ | X3/X5¢ | Ry
S
336 CH; | CH; —é‘@_ =0 H/H \OJV/Y‘{
. S
337 cny o, |0 |—0 |mm \o)vaf\
(o]
338 CH; | CH, |F& WwH |wH /\OJ\/‘&
(0]
339 CH; |CH; |2-MEyE |H/H |H/H /\OJ\){&
—O0
340 CH, |CH, |%*% -0 |wmH <
O_
341 CH, |H |2-EE®WE |=0 |wH Ot
o]
342 CH; |CH; |#®% HH |HH <>_ﬁ<
O
343 CH; |CH; | &% HH |HH >—§,\»
N
N
344 CH; |CH; |2-BEME |=0 |HH %/f\
o o
345 CH; |CH; |#& wH |wH [P
346 CH; |H 2-mEyEL |H/H | H/H <>\/¢f
§—
347 CH; |CH; |2-WpE | =0 H/H 0C>—/
§_
348 CH; |CH; |#&E =0 H/H OQ—/
N\\
349 CH; |CH, |k =0 |HH %/f\
(0}
350 CH; |CH; |#®&E H/H |H/H OQ\/LLA
(0}
351 CH; |CH; |2-BEpE: |H/H |HH OQ\);‘\
_N
352 CH, |CH, | wa |wm | <
// N
353 CH; |CH, |2-BEMYE | =0 na | <<«
354 CH; |CH; |#&E HH |HH |~ e
355 CH; |CH; |2-MEpd |H/H |H/H |~ el
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=g/ R, |R, R, X2/ X5¢ | Xa/Xs5¢ | Ry
~N
O o
356 CH; |CH; |2 |wH |wH |D%
//N
357 CH, | CH, |¥E o |amu |
O_-
358 CH; |CH; |2-BEmpE | H/H H/H > -7
//N
359 CH; |CH, |ZFH HH |HH <><m;
//N
360 CH; |CH; |2-MEWE |H/H |H/H Ma’,
//N
361 CH; |CH, |2-MEWyE |wH |H/H <><‘L:
(@)
. o
362 CH; |CH; | %% HH |HH <>Q\\N)L
(0]
363 CH; |CH, |2-MEyE |H/H |H/H OQN)L #
(@)
364 CH, |CH, |FT3 wH |wH | A
(0]
365 CH; |CH; |®&E H/H H/H D—f,\»
O
366 CH; |CH, |%F# WH | WH P,
O
367 CH; |CH, |ET% wH |mH | D> A
0
/
368 CH; |CH; |IET# WH |H/H °><\/ufi
=
369 CH; |CH; | &E H/H H/H > o~
370 CH; |{CH; |2-BEmMEL | =0 H/H /‘\/;\
(@)
371 CH; |CH, |% HH |HH DQ\\/H #~
N
(o]
372 CH; |CH; |2-MEWyE |H/H |H/MH DQ/IL #~
N
N o
373 CH; |CH, |28y |wH |wH | DL
AN
o O
374 CH; |CH, |ZZ WH |HH X e

56




201607923

HH R, |R, R; X2/X5¢ | Xa/X5¢ | Ry
(@)
- 375 CH;, |CH, |IFT% wH |am | <O
- 376 CH; | CH; | &H =0 H/H J\/ﬁ\
377 CH; |CH; |2-%EipEL  |=0 H/H /K;L;
378 CH; |CH; | #E =0 H/H /kn;
(0]
379 CH; |CH, | %% HH |HH \OX{*”\
O
380 CH; |CH; |&FE HH |HH \o/>%a’5
O
\ ~
381 CH; |CH, |%#t HH |HH OX’;
(0]
-0
382 CH; |CH, |2-8Ewy |wH |WH Q)L #
(@]
383 CH, |CH, |28 |H/H |H/H \OX‘{‘{
O
384 CH; |CH; |2-#wE |H/H |HH \o%ﬁ
(o)
\ ~
385 CH; |CH;, |2-#5% |WH |HH OX*;
\O
386 CH; |CH;, |[2-EwmE: |=0 H/H DA ~4
N
0]
387 CH; |CH; |ZE =0 H/H DA ~¢
\ O
(o]
388 CH; |CH, |IET# wH |am | O
0O (@]
389 CH; |CH, |IFT# wa e |
- . /O o
390 CH, |CH, |Z% HWH |HH #
s - (o]
301 e |cm | (mm |mm S CA
O
- s ~ N
392 CH; | CH; §@‘ H/H |HH © £
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=g+ R, |R, |Ry Xo/Xs' | Xa/Xs¢ | Ry
S O
393 CH; | CH; '3\/\_)_ WH |WH | Se>dn
(o}
394 CH; |CH;, |%¥%& HH |HH >Q/u“{
N
o]
395 CH; |CH, |2-WE% |W/H |HH >Q)L“{
N
(o}
S
396 ch oy | (wm | \OX‘&{
(0]
S
397 o, low |00 |wm |l \OXH{
S O
398 CH; | CH; 'é\/\_fc' HH |[WH | o>
o §-
399,400 |CH, |cH, |ET# |-0 |mm |7
401;402 |CH; |[CH; |[ET% -0 |HH N//j\/ >~
403; 404 CH; (CH; |IET% =0 H/H N//Q/fi
(0]
405 CH; |CH; | %% H/H H/H -~ OK\)l’{
(o]
()
406 CH; |CH, |ET# |=0 |HH /5\) “
(o]
S
407 cH, [cm | |wm | wm \O%u";‘
(o]
408 CH, |CH, |%H wH |HH DM«
o]
409;410 |CH; |CH; |IETH =0 H/H &/j{
(0]
S
a11 e, ey | OO (wm B \o%ﬁ
(o]
412 CH; |CH, |27WE |wH |HWH /OK\)LJ‘{
(o]
(o]
413 CH; [CH, |TETH |=0 |HH /6\) “
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'HHl R, |R, |R; Xo/Xs¢ | Xa/X5¢ | Ry
414 CH; |CH; |#Z HH |HH O\/ﬁ;\
- 415 CH; |CH; |2-MEWyE |H/H |H/H \o/\/ﬁe’i

416 CH; |CH; |2-EmyE |H/H |H/H )\/ﬁf’f
417 CH; | CH; 'EQ'F e) H/H \ko/,f\
418 CH; | CH; ‘g\/\‘sfF WwH |WH \on/,ei
419 CH; |H 2-BEyEL |H/H  |H/H \o/\/ﬁ;{
420 CH; |H FE HH |HH O\\/ﬁ,ei
421 CH, | CH; ’§©_F e H/H D&ng\
422 CH; |H AE HH |HH A\)lei
423 CH; |H 2-BEIE. |H/H  |H/H /k/‘ol,af
424 CH; | CH; §O HH |HH
425 CH; | CH, 'EO‘” H/H |HH
426 CH; | CH, _E{]_F WH |WH

-CH,CH,C
427; 428 2-BEyE: |H/H |H/H |H

H,-

-CH,CH,C
429; 430 A HH |HH |H

H,- |
431 CH; |CH; |ZFHE = |=0 H/H
432; 433 CH; |CH; |IETH =0 H/H

[0134] BEBEAEY) HEAAIRE-IEEBYREESY) ik
CEYI R /EREFL T T < B R/ BOERIY) -
[0135] IRIRAFARMEALEY)  BIL0 EINEFARNE—LERIER o
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B BES IV BE(ORL 1) - RS S E S EREMT R ST
YIE -

[0136] [NIL AFTHAIREMES HEEDSH RIEAFEHES R
LG R AT EEHEE A AN R ER BB e/ BT R LA TR T

B o

[0137] FREHES—EIREFRFBHR G SN RIBAFH
SR A ERE ST E S I R/ BEEEYE - R SR S H
EVE - EHIH - R - IR - BB R/EEE I - W DR ZE A

ISR - TEECRHAG5E © B ERSSE BB - Rk - $E/] - ZER, - B
fi - [BE - SEHBAMMEREEABAABIEERGEE - S E CRERESE
FEZARZEMLGEC ATUEE RO - &0 - FERIEE - #IkN - EIE
N~ A AR - &R - DA - ERAS0EEA - SI0RREE
FERRBERARINE - ST - FRAKEE - B2 - FERL - W - SRy RO IR Ia
ZBETEEAROARKGEE - R~ IR - AR B HERSLC R T K
SRR ESE AR IERRIGE - RERI R AF TR AGEE - BPEAIE - AR
B A SRR MR DDA (R 2552 7 S8 < ZEEAT R AL B IR A A AG S5 T <
Bi /7 o HIREREE B e T BB il LIE AR R DR IR AR RS 2L &1 - IR
RS IS 2 AL S VIR T A RS IS E REHRTIE R - BIAIE RS BL
MEAZER - [RRIE » BRI A AT BEVE B TR R AR R A 5%
BEE I ERE

[0133] EMWEZHEARIEREERACEE fRZEC T - EIE
i SRHE < BB LT AT A @ H L 0.00005 2 50 Z30//0THAZE » AT
RED—TEIRIBAZWAEHE M SYILL 0.001 £ 0.5 B30/ THEEE -

[0139] #F ESiFTEIRIBAFRASME < LN S - FrallRir &
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B BREaEL EREABRHEEZAEWI  ZELEEHES—EE
HEE » REHB BB 8RR —EESEEE A F RIS
IR —TEEER - B FER O M EE & (hexobarbital )8 &kt (halothane)

[0140] F—=fRirZ B  IREARASE 2 L EYEEH
ISR G ERBY R/ K E G R -

[0141] A M ZE(ORL DEMRMERR BIELRREART - ARIEA
R ZEL AR LR FAVE R - TH B - AR - #R MR
T AR -

[0142] Xt AFEIATRBAE FARIEA I (L &S LA B TERE
RROCE B - MBI ~ MR EIS M RR) 2 245 -

[0143] AZERAVRRHN G AIRIBA A 2 AL SV LABMBIA R B RUIR
R& ~ B R EARRIIFRRA BN ~ BRE - B - PUSKIBERE - BAELEE
— R IEREFNTHRERERE - 2278 K IR IR (E B LB TS LR R EEY)) - TRETEAR -
TEIRE Be/ Bt S /B B P S /BARFR 1 ~ PETHREREESE - /LB ER ~ {Kif
B~ SR - BIS - BAE © RIER - B2 - BRI~ E - YR
FERE - BRERE - CH: - EEIRERE - IS - BRE - IRAE > BUERILARR
AR ~ PURKEER BB > B B — R B L R S B B — R B[R] e A4S
22 ANFIRSSURAEAER ~ PUERE - SURNFAETESNES - AR

TR IEAR Be /BT R AR AR Fr B BB P REIE i ZE 4, -

[0144] FERIBET » SREN bt E i — @ A 5= vIRERIF &Y
LI RAIR SRR AR /SRS A - HIRRBY) - SIS G R
YN GEE R N EEEHREETHESY) -

[0145] LG4 ASERHTNREIN —REIEE T #HRG T8 iﬁl?ﬁ‘%ﬁﬂ%s
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ZIRBARFIH S VIEEES - RIGRIENEH LSRN AR © &
BIEEMERE - LHERE LEEEs — -

[0146] ARFEIIRBEIN —ESERANEHRE TR CENRHAE
K EaBIAmi e AZREY) -

[0147] RGBT

[0148] FE—R{miF < BHESHIT IRBAFHEE 25878
FEI— g & B e

(o
0 © 0
@ LDA/ BrCH,CN j<:>< j _ oGl NaBH, j
o)
H
A

Y F o E 0 D
lmng
R, ERfb/5ele R,
N_R,  EFEE N- R1 A OQN
RS | HQQ AN
0o G

[0149] FERIFZAEVARFZIEFTEF]ZEWO02007079930)7E k4
RIS R IR A T S FR B (nitrile) B(22 % {1 SR A Z2W02007127763; KX

fAReimann, Eberhard et al., Archiv der Pharmazie (Weinheim, Germany)
(1988), 321(12), 935-41). » HAREREEBEZ 1 FIA0M{L.$4(cobalt boride)(Z%
SR EF]FEWO2007127763 R AR HEEYC - hRIEMCH#HERILEAN

BERED » fTEBRMER{FE T (T8 B8 8¢ §i / & B / 7K (cerium ammonium
nitrate/acetonitrile/water) (223 RRI. Marko et al., Angew. Chem. 1999, 111,
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3411-3413; Tetrahedron 2003, 59, 8989-8999) » &l #U-££. 7 fE - SY/PN R
(palladium chloride-bis-acetonitrile complex/acetone) (22 2 JEXB. H. Lipshutz
. et al., Tetrahedron Lett. 1985, 26, 705-708) - (L EN/& L. #H(111)/ Z. & (sodium
iodide/cerium(III) chloride/acetonitrile) (2% A JERE. Marcantoni et al., J. Org.
Chem. 1997, 62, 4183-4184) K Hiiflr/Z.FEE/7Kthiourea/ethanol/water (22 3Bk
S. Majumdar, A. Bhattacharjya, J. Org. Chem. 1999, 64, 5682-5685) AFiiZD
% B AR ZE 0 13 3% 1F Strecker [ fE (Strecker reaction) (23 i 5 B fl] 2
WO02008101660, WO2008009415) T HEEPaR nn i EEES (nitrile) F - A 00HH
B EE (nitrile)F 8235 £ F #8 FCEU B (Grignard  reagent);@iEBruylantsfZ fE (2%
AL JERD. Alberti et al., Bioorg. Med. Chem. Lett. 2006, 16, 4321-4325) - 5%(5H
ACZEY - BARGZMAEYWTHIB P B i - A sk
(lithium aluminium hydride) (2233 g Wang, Jun et al., J. Am. Chem. Soc.,
131(23), 8066-8076; 2009; Bhandari, Kalpana et al., Chemistry & Industry
(London, United Kingdom), (17), 547-8; 1990)#%:EFE kB HEAH LS
Y] - BT ERZ 5 - BB S BUR T HiEk fb(alkylated) (2
2% A7 EAHutchins, Robert O., Markowitz, Morris J. Org. Chem. 46(17), 3571-4;
1981; Setaki, Despina et al., Bioorg. Chem., 34(5), 248-273; 2006; Stamatiou,
G. et al.; Bioorg. & Med. Chem. Lett. 11(16), 2137-2142; 2001) ~ F&EIHE
(arylated) (223 FHEHF]ZE W02007070826, US7157456, W0O2002085838)
. W B BL A, (acylated) (22 H 5L 2 F1] 22 W0O2008034731, WO2008036755,
US20070117824, W02007030061) - 803 » (b &G A LASe s e b5 E
BEAL - REBFHEIR - BIGm M R I M SRR G R (B R i
FESRGRERY) ORIH Bl &BeR1S TS -
[0150) 75— fRir < HHBIT  RIEANFBHRBMEY ¢
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BIETYI— i & R FE

LDAMRZA% ( 0o
—_—
— :

(01511 HBR 1 hZEY) ASHEHFEFIZ WO2007079930)7EHE

MR MBI ERE M EY 1 ARBREEIR(Z2%E 3R G.H. Posner, D.R.
Crouch, Tetrahedron 1990, 46, 7509-7530; R.J. Flintoft et al., Tetrahedron Lett.

1999, 44, 4485-4488; E.A. Krafft et al., Synthesis 2005, 3245-3252) - /&%) D

< BHE—F R EETRA (1) ©
[0152)] #“ESB—ZRIF2ERAITF > REBAZHEHEZLEY

BE T a5 R =

H N—R,
:<:>< HCl/ EtOH
_——-—» .
o) R,
_/

Ry

R, R1_
N— = - H N—R
- - —
HN
Rs 0 Rs o) Rs
0O ¢ 0 o O N

RFE= 3

(01531 258K 1 duilz k(S RSELUA T R EHFZE WO02006 /031610 #
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US6573386 1715) 2 fii(ketones)FI|F TosMIC (2%t Van Leusen, Daan et
al., Organic Reactions (Hoboken, NJ, United States), 57, 2001 )48 5 L
Z B (nitriles) » 3@, L ZP&EiEi® Pinner [Z & (Pinner reaction)(2% 3% ¢ &t
Whitlock, Gavin A. et al., Bioorg. & Med. Chem. Lett. 18(9), 2930-2934, 2008;
Geffken, Detlef et al., Archiv der Pharmazie (Weinheim, Germany), 321(1), 45-9;
1988) i E AR & FLEE M (imido-ester M) - SRIRIE/KAR(25 tH SR EF|E
US2002/58687) - FEEaMEMRE T » B8 N AIFEA (D) ZHE A whES@pig
O(nitrile O) - fif O FIN A EAZ G T HRFRE RHERILB NEEIZ G(=
FHFREF]ZE W02007127763) < 3@, G & — Bt K —IFEm M ESHR EAEY)
BN ERGRTR AR EUE - hEY) G K HE—F RIEWFTRA (1) -

[0154] #E S —ZRFZIEBRLIF  iIRBEAFHEBZHEY
BIE T — M & i e

Ry

R Mo(Co)s/ ZASHE H N—R,
1 R4
:QN - RZ R ‘N —_ RZ (Ethanolamine)
o LDA/ PEN(SO,CFy), g ~_g v HO  HN R,
R Sl AN

o

3 0 Ry Q
K P
Ph;PBr,
R4
Ry H N—R,
N - R2
n-Bu3SnH/ AIBN
HN -— Br HN R3
Rs \_/ O
RFE 4 ° . R

(01551 Z5ER 1 o=l k(S EEELA T SR BRI WO2006 /031610 F
US6573386). Firl(ketones)# A S M B = & AP (enol triflates )(P) (2%
AR EF]ZE W02009111056) o Z RAERRELIEFI R4 T Bl 2 BEREHET TR
b E(ZFE 28K O. Lagerlund et al., Tetrahedron 2009, 65, 7646-7652; A.l
Meyers et al., Tetrahedron Lett. 1991, 33, 1181-1184) - FZ Q FH 3B (Van der

Mey, Margaretha et al., J. Med. Chem. 45(12), 2520-2525; 2002)EL #0264
g
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HEEEEGET R ZIRATEY) - (LEY R EEE—EVIHKE BEE—{E op-
AN ERAIFZER (0,B-unsaturated carboxylic acid YRTAEY)Z FHIHETT exo-trig ZRAUK
FE - 15F{LEY G (233K T.J. Murray et al. Tetrahedron 1995, 51, 635-640)-
B G Ml — I MRS G AR BN L & BRI AT S - (LaY
G ZBE—F X FEANRT 20 (1) -

[0156] “EZR—XRIFZE-HIT  REAFHEBZHLED
AIE T 5 R ER

Ry
R1 02N N_RZ
N=R, \O ? Re MeNO,/K,CO,/DMSO 0
o:<:>< RS R ( _ < > iN R sz tBAR/THE ",
g " 0
Rs -, /_ i
K s
SR IE
Ry R,
N-R, =mmm O N—R,
B ———
R S R3 R3
H U

[0157) ZPER1FEZK(EAFELFH A EHF]ZEW02006 /031610F0
US6573386) 2 il (ketones)#& F 3 ik (Wadsworth, W. S., Jr. Et al., Organic
Syntheses, 45, 1965)C. %1 E A% 1L.{FH(Horner olefination)#k#&#ami{t,
YIS - BHSZAEYREE L INEE FH (Michael addition) 24 FH 452
(nitromethane) X f& » F MG T (2 F it 5 H F] 5 US5091567,;
WO02008/129007;3Z4].S. Bryans et al., J. Med. Chem. 1998, 41, 1838-1845) -
HEMEYTEIRR P EAZ R T ORI AR RS NEEIEU(Z
%37 B G.H. Posner, D.R. Crouch, Tetrahedron 1990, 46, 7509-7530; R.J.

Flintoft et al., Tetrahedron Lett. 1999, 44, 4485-4488; E.A. Krafft et al.,
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Synthesis 2005, 3245-3252) » & & HRFE N EIZUSEEXH AR L EY
(BB Wang, Jun et al., J. Am. Chem. Soc., 131(23), 8066-8076; 2009;
Bhandari, Kalpana et al., Chemistry & Industry (London, United Kingdom),
(17), 547-8; 1990) - :BINUZ —HR {4 & — IR MRS G RSB R L SR
EATELE - KRBT ERZ i - BHLEYZ EE F AL
(alkylated)(Z:% 3 EtHutchins, Robert O., Markowitz, Morris J. Org. Chem.
46(17), 3571-4; 1981; Setaki, Despina et al., Bioorg. Chem., 34(5), 248-273;
2006; Stamatiou, G. et al.; Bioorg. & Med. Chem. Lett. 11(16), 2137-2142;
2001) ~ & & £ Ak (arylated)( 22 3 t FLH F] . W02007070826, US7157456,
W02002085838) J% Fiii 2L {k. (acylated)( 2% 3 tH 5 B ] 2 WO02008034731,
W02008036755, US20070117824, WO2007030061) - B3 » {L-&#UtL AL
Tt BB B EAL - REFWRE -

[0158] RAMRIRAZRIALEYE R E—THET CHBRNREHGHE
ECREMEN > AIBNB2EFELUT UM EHE - HAHFE
W02004/043967 ~ W02005/063769 ~ W02005/066183 ~ WO2006/018184 -
W02006/108565 + WO2007/124903 ~ WO2008/004915 & WO2008/009416 - 4
FIATRIEET AN L AREINAR & BARIE AR RS EE EY AL » 7]
ik FtE 88 AFHRYIA A R B B O 84 -

[0159) #if

[0160] DA T #EBI4E R FEEFREER RAASEEHA - ST » AR EAFHERIR
R TF ATl B -

[o161) FREUECEDEEI REREN - T JIBEERER
1E - %458 "B (RIEZRK - TEA | RIEZBEZEE  TMC L (RIEZR R T E
& (equivalent)(RIEMELFE - "mp. , RGBS B ERHE -
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"decomp. | {%853# " RT | {RI =18 > "abs. | RIGEB(EIEEK) > Mrac. |
TRIGVEIEZEMEY) - " conc. | {RISIRHE > "min | {RIESEE - Th, RIE/NE - Td
RIER > Tvol. %, {RIBREEESLE - "wt% , (RIEEE TSI - "M, R
EEEERE -

[0162] #¢DarmstadtZ E. Merckf#15 2 F/[E60(0.040% 0.063 2K )
TERER GGtk EEMER - BE g5 Bl af ¢ Darmstadt
ZE. MerckBE1S 2 BYIE60 F 254 » THEEIF < HPTLCHEE FrEfT - (FAHNGEE
SR BEMRIRS LA » MELIRETE/ASTERON -

[EREEHEEREA ]

i

[EFf5=]

A1

[0163] A BR 1 : 8-RHE-1,4- " HIRER[4.5]Rt-8- 2B LB
(8-Cyanomethyl-1,4-dioxaspiro[4.5]decane-8-carboxylic acid ethyl ester)

[0164] FR&ESR » -78°C T » BHAI IECHi(n-hexane)(22 ZFt > 55
25 H)Z 2.5M IET £ (n-butyl lithium)EBGERINAZRER 80 ZFHK
VO SRR 2 — S2 P ZEfZ (diisopropylamine)( 5.56 72 © 55 2R H) #W - A1k
BELEEYIRS 0°C TR 15 588 - AR 15 Z2FHIUEIRE 2 Z5-1,4-
TS IBTR[4.5]1 2 )5¢-8- 78 L Z EE(ethy] 1,4-dioxaspiro[4.5]decane-8-carboxylate)
(10.7 3¢ > S0 Z2EE AW » 1R-78 °C T » 20 S ERZFEINAZ LR & Y(E
BEERF - BEEICEZRESYI-78°C T 1.5 /NEFIER 15 =
FHIU GRS & Y8 Z.fi (bromoacetonitrile)(7.16 T - 3.98 ZF » 60 ZEH)E
13- = E  EH  3456- W & -2-(1H- B 1 A

(1,3-dimethyl-3,4,5,6-tetrahydro-2-(1 H)pyrimidone)(DMPU3.20 57> 3.0 ZF}
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25 ZEH WETZTEIA - 1% BSOS AR G IR EIRIBHER -
i 0.5N EZEZ(38 Z71) AR CBEBAFEOIBIRE - fHk B - BEE A
Z Bk (diethyl ether)(3x50 ZF)ZEHUKAEER ST - & 1R B HEHE FH IR EE &
$M(sodium bicarbonate)¥AW& (2100 ZFH) K BIFIE L $R(sodium chloride) W
(4100 =ZF)BEik - AR FERER(sodium sulfate)FZIRIEH 22 IRHE < &1%
F ZB ZEaER CAe(ethyl acetate/cyclohexane)(1 = 2)fFFHEEYZ(12.1 5o )RR HUH
G453 B iF(flash chromatography)(400 B » 20x7.5 Bk )L, -
EE ' 6.50 3r(51%) @ EEEHIRYY -
'H-NMR (CDCl;): 1.29 (t, 3H, J = 7.1 Hz); 1.62-1.76 (m, 6H); 2.17-2.29 (m,
2H); 2.57 (s, 2H); 3.93 (t, 4H, J = 2.2 Hz); 4.23 (g, 2H, ] = 7.1 Hz).

[0165) S ER2 : 14-—FFH-10- 5 18R [4.2.4.2] U EE-9-FH
(1,4-Dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one)

[0166] &SR 0 °C ZF » ¥HE /LER(Sodium borohydride)(4.84
5E 0 128 Z2EE)SHUINAZRERE 100 ZFMEER K 50 Z2F/KH 8-
g E 14 = & B B [45] R bk 8- KR B Z B
(8-Cyanomethyl-1,4-dioxaspiro[4.5]decane-8-carboxylic acid ethyl ester)(6.50
T 25.6 ZEELE )R K & L85 ( T )(cobalt(I) chloride)(1.66 7, » 12.8 ZEELH)
LBZTOREEGYF  BERSHBRCESYESRERER - 1EE15RF
HIMA TR R ES - HRNRERT S - BINASEMASHIN830 Z57 » 6.4
ZEE)IEIR(2.42 T8 64 Z2EE ) WRRE S VWIS 24 /NEF -
EEHR 5% E2KERGE 2MAZRERESYT » WHRHESYEIE -
EEes L7 EREYFAIYSIRRE/K2 - DI - ARGRRERZERNE - /&
F — & M bi(methylene chloride)(3x50 ZF)ZEAGZ/KIBRK - R GEHCH
BEEEENY) BB SR 8 AE L 22 VRAE -
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EE 1 4.64 5 (86%)  EVIROGER - AR SH KL 30% 2 IEY -

[0167)] # BR 3 : 2- & & & [45] X £ -1.8- Z H
(2-Azaspiro[4.5]decane-1,8-dione)

[0168) it-FRAERERS (p-toluenesulfonic acid)(5.00 T - 26.3 ZEH)
INAZEE Y B2 (methanol)(75 Z71)F17K(25 2T 1,4-—E5#-10-FH =
HE TR [4.2.4.2]1 U 5E-9-FR(1,4-Dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one )i%
W BE R ILE S YR EIRIRE 24 /NEF - 72 50°C #8#5 24 /NEF - SA1%2 FH SN
FE A ER(sodium  hydroxide WA % [ FEIR & VIERIEE B G VRHE - HF 5
ERYIFZK(S0 ZFH)FHE - WA & LT(6x30 ZEFHERELRESY) - BE
BAR IR BRENTZ R FE L Z2IRAE - S A LB I/ — 8RNz E s
e/ —& L/ FREEG - 1 1) FEEY(2.09 30) R R H 6§ 53 B 1% (flash
chromatography)(200 3¢, - 20x5.7 BEK)HiAY, - SRIRFEREE S T4 (850 ZT)
FARUT Z P L ER (fere-butyl methyl ether)/FREZ(14 © 1)@RRIE G HERH
(100 37, - 20x4.0 K )KL, -

EE 1 1.20 77(33%)  EVIRHEEE -

KSEE © 128-130°C -

'H-NMR (CDCl;): 1.73-1.89 (m, 2H); 2.08-2.21 (m, 4H); 2.33 (ddd, 2H, J =
5.8, 10.2 and 15.0 Hz); 2.70 (td, 2H, J = 6.3 and 14.8 Hz); 3.41 (dt, 2H, J = 0.8
and 7.1 Hz); 3.72 (s, 1H).

[0169) # BR4: —HERE-1-FEMR-2-FTHEB451XIE-8-FE
(Dimethylamino-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)

[0170] RIANEEEL(2.152F} @ 8.56ZEF) RIFMNERE(16ZF )T
2-SHETE[4.5]138 k2 1,8- HF(2-Azaspiro[4.5]decane-1,8-dione)(1.20% » 7.17%
EH)INAZ]4096 — H % (dimethylamine) K& (3.6 27 » 28 T2 EH) » ARIR
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RANE°C K ANAFEE(1.6ZFT) - I & L (Potassium cyanide)(931Z 5% » 14.3
ZEXERINEILLESYS » RHESTEZ R MEHEER - FEI1AZKG0
Z2INZ R - FEEIRA = 2Bk (diethyl ether)F] — & R Le(lg—1E3x30ZF)
ZEHY o S B HAE R BRBR SRR IR 22 RS -

FEE ' 1.4055(88%)  EVIRHAENRS -

'H-NMR (CDCl;): 1.35-1.67 (m, 3H); 1.76-2.09 (m, SH); 2.18-2.31 (m, 2H);
2.33 and 2.35 (2s, 6H); 3.28-3.35 (m, 2H); 6.50 and 6.60 (2s, 1H). [H{%—AH
FEER2 1 FEBRIGRIBYIRESY) -

(01711 ZBRS @ 8-KFE-8-(THHERE)-3-FIRER[4.51% ¢ -4- 1
(8-Benzyl-8-(dimethyl-amino)-3-azaspiro[4.5]decan-4-one) (EF 5|1 - #M:IEEE {4
SIEY) - EH02 - JEmIEIES R EEY)

[0172] HR&EHR  0°C T » BEHY 60 ZF /KU E LR
®w & -1- & M -2- FH O OE [45 X fk -8 H fE
(Dimethylamino-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(1.40 7 » 6.3 ZZEL
BE)ERZEEINAZRSRIUSEIRFE(9.5 271 0 19 2 H)Z 2M KREE/EE
(benzylmagnesium chloride)i&¥ - 1% » FRESYIE=IR T EFE®E - B
20%%& k. #%(ammonium chloride)¥A¥ (25 ZI )N A BIGZ S FER + - 1B 55 BfE -
KA ZBR ZER(3x30 Z71)Z8HN » FRF S < B A T BE SRRz R A
EZ2RHE - AR &G/ FRER48 1) 0.25%FK(25%TE/KH)RHEEY)
(2.00 52 )FEIRFE 0 /& 73 Bt (flash chromatography)(100 55 20x4.0 FEK )ik«

RERBRELRE G E57 (560 Z25T)H &R /AN EZ(isopropanol )(95 : 5) K 1%
FIK(25%E/K R EE R G 53 B R AT(38 BT 0 20x2.5 BEK) B RAL -
BN (BRI G REY)

FEE ' SIIET(28%) » ity - FESH K II20% 2 IEMMEIEERGEMBEY) - o
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'H-NMR (CDCl;): 1.53-1.63 (m, 4H); 1.67-1.75 (m, 2H); 1.85-1.92 (m, 2H);
1.95 (t, 2H, J = 6.8 Hz); 2.28 (s, 6H); 2.77 (s, 2H); 3.21-3.26 (m, 2H); 5.71 (br s,
1H); 7.13-7.26 (m, SH).

C-NMR (CDCl;): 28.2; 29.0; 35.3; 36.7; 37.4; 38.6; 41.5; 57.6; 125.7; 127.7;
130.8; 139.2; 182.6.

LC-MS: m/z: [M+H]" =287.3, R = 1.0 43$%.

HORGERMIFER G ZEY)

EE ' 97025 (54%) - HEERR

1585 1+ 202-204°C

'H-NMR (CDCls): 1.05-1.19 (m, 4H); 1.67-1.80 (m, 4H); 2.00-2.14 (m, 2H);
2.30 (s, 6H); 2.62 (s, 2H); 3.15 (t, 2H, J = 7.2 Hz); 5.90 (br s, 1H); 7.00-7.13 (m,
2H); 7.15-7.28 (m, 3H).

BC-NMR (CDCls): 26.9; 28.6; 31.6; 37.0; 38.8; 43.6; 57.1; 125.6; 127.7; 130.6;
139.3; 183.3.

LC-MS: m/z: [M+H]" = 287.3, R, = 2.3 5345

'3 -
[0173] @B-FH E3-FRIBEEM4S] XL -8-KH) - ZH ERE
((8-Benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) (&3 » fR{EIEEERE

(=%7))

[0174] H%iﬁﬁ“ﬁ‘%ﬂﬁmﬁlﬁﬂkﬂﬁz&%Eﬁ%-S-(:Eﬁ%’%ﬁ)&
% 18 B8 [4.5] 3% -4- [ (8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-4-one)
(FRMEIES G REY) (663257 2. 3B E B INE|{E /K U Gk (2027 )& &
{k 248 (lithium aluminium hydride) 8 iFWE (43657 - 11.5Z 5L H )3l [FF FHvK
Al BEERHE SYAE60°C T R FRIE T - FHZK (30084 Ft) - INE & L ER(sodium
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hydroxide)iAHR (1 27T )R & AHK(Z)INAZRIR &Y It B Ry H oK
Al BEERRE S YHEZE R MR UNE - BRI IEE S BIE T A RER
Y VY S IR R TR PR SNEZ R AT E 2R -
HHBERMEIESEEEY)
EER 588 T7(94%) > R
R FHAEEYD(165Z 50) F & E/HER(O © 1) R 1%EIK(25%LEK )RR IH
/& /3 #t % (flash chromatography)(S3e, » 15%0.9%EK)HifL% - BE1302 57
EY) -
'H-NMR (CDCl;): 1.07-1.22 (m, 4H); 1.48 (t, 2H, J = 7.2 Hz); 1.62-1.75 (m,
4H); 2.30 (s, 6H); 2.41 (s, 2H); 2.60 (s, 2H); 2.80 (br s, 1H); 2.85 (t, 2H, J = 7.2
Hz); 7.08-7.11 (m, 2H); 7.14-7.26 (m, 3H).
BC-NMR (CDCls): 30.0; 31.3; 36.7; 37.1; 41.1; 42.2; 45.5; 55.9; 57.6; 125.6;
127.7; 130.6; 139.3.
LC-MS: m/z: [M+H]" =273.4, R, = 0.2 5344

HPl4:

[0175] (8- K H E 3- R BRI [45] R e -8- & ) — H E %
((8-Benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) (B {54 » SERR I JE§2 {5 B2

#Y))
[0176] RIEF30Z FHHE/KIY G kIR & 8- FH BL-8-( R AL &R EE )-3-
& 1A = [4.5] S VT -4- Fi

(8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-4-one) 3E 15 14 IF §5 {6 F 4%
PI)(70023e, » 2 442 EE)INEITEH/K U SR (G0ZHA )2 S b iadH(lithium
aluminium hydride),” #/FIK (463257, > 12. 22 5 B )l [FIRF KAl - #23%
EEYE60°C NMEHER - FH/K(E00F) » INF & fbEM(sodium hydroxide) §
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B ZHARBRBERK(IZ2ININAZERE S R A vKeal - BEE
BEYHEZEIR THEFUVNTG - B RSREEE SRR e Y R M ak
EPER - IEIR B SN EZ R T 22 VR -

BH4CGER MR G REY)

FEE ' 640231 (96%) © FREATH

o FEYI(1542 50 H &R Y/ HEZO © 1)K 1%ZEIK(25%LEK )R FE
& 7385 (flash chromatography)(S5e, » 15x0. 9B AK)F{LIL - BETE50E
) -

'H-NMR (CDCl5): 1.09-1.27 (m, 6H); 1.62-1.71 (m, 4H); 2.23 (br s, 1H); 2.29
(s, 6H); 2.58 (s, 2H); 2.61 (s, 2H); 2.82 (t, 2H, J = 7.1 Hz); 7.09-7.26 (m, 5H).
C-NMR (CDCl3): 29.8; 31.3; 36.0; 36.7; 37.1; 42.4; 46.6; 57.6; 61.3; 125.5;
127.6; 130.6; 139.4.

LC-MS: m/z: [M+H] =273.4,R,=0.3 53§%

HHS5

[0177) S8-ZEHE-3-HE-3-FIBE[4.5] R r-8-H)- —HEJK
((8-Benzyl--3-methyl--3-azaspiro[4.5]decan-8-yl)-dimethylamine)(B 5 > x4
FESR G EAEY))

[0178) 1437%FEE(formalin)iE¥% (1.30=F) » VKEEEL(glacial acetic
acid)(6508FH) K SIS /L8R (sodium cyanoborohydride)(2052 55 » 3.2 5L
EDINAYER B EE(6.52ZT) (8- F B=-3- F IR IR [4.5] R be-8-F)- — A%
(K& 1 Ik £ 5 2 K& ¥ )(8-Benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine
(polar diastereomer) (20723, > 0.76 25X H) AWK @ HEFHESUEEIR T8
FR16/NEF » FENNABFIRRELZ @ EM(sodium bicarbonate)iFHR(20Z T4 » KHE
Y & F B <202 1) ZE - RIEK & < At B SREZ B A E H
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ZEPRHAE o BRI &Y FERO 1 DRI%ERIK(QS %K) EYI(220E
SRR 0 & 77 B (flash chromatography)(1057, » 20x 1.5EEAK)FEAL, ©
HPISERMEFESRIG R EY)

EE ' 16023(73%) » HE[EE

52k © 89-91 °C

'H-NMR (CDCl3): 1.07-1.17 (m, 2H); 1.26-1.33 (m, 2H); 1.56 (t, 2H, J = 6.9
Hz); 1.62-1.72 (m, 4H); 2.07 (s, 2H); 2.21 (s, 3H); 2.29 (s, 6H); 2.43 (t, 2H, J =
6.9 Hz); 2.61 (s, 2H); 7.09-7.13 (m, 2H); 7.15-7.27 (m, 3H).

BC-NMR (CDCl3): 30.1; 33.3; 36.8; 37.2; 40.8; 41.7; 42.7; 55.6; 57.5; 66.7;
125.6; 127.7; 130.7; 139.5.

LC-MS: m/z: [M+H]" =287.3, R, = 0.2 534

HH6:

[0179] B-FHE-3-FE-3-FIRIEMA45R-8-F) —FHEiL
((8-Benzyl-3-methyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine)(E 56 - JERR 4
JESRIREREY))

[0180) 4 37% FH B& (formalin) Y& W& (1 ZZFF) » vk EEHE (glacial acetic
acid)(S0074F) K S ET E L $#(sodium cyanoborohydride)(13855 2, » 2,255 2
EDIIAEIR FEE(SZTT) & (8- FH B-3- R IRER [4.5] 3 be-8-F)- —HEJZGE
7 M IE 5% 2 B # ) )(8-Benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine
(non-polar diastereomer) (1502757 » 0.5525K H) A » BHEERKEAYEZER
NEFFL6/NEF o TEANABEATRREL S $M(sodium bicarbonate)F ¥R (20ZH) % >
FHESPIH &Pt <2027 ZEHL - ARG S 2 B A FI iR B EhRZ Rl
EREZIRNE - &REH T R/ FERO © ) RI1%EKQRSY%IEKF)RHEEY
(1992 50 REIRH 1 /& 73t i (flash chromatography)(1037, » 20 1.5EEAK)FAL © ¢
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B Ble(GEm M IE S ZEY)

EE  110255(70%) - HEEiE

J552h : 57-58 °C

'H-NMR (CDCl3): 1.18-1.30 (m, 4H); 1.37 (t, 2H, J = 6.9 Hz); 1.64-1.77 (m,
4H); 2.28 (s, 3H); 2.31 (s, 2H); 2.33 (s, 6H); 2.45 (t, 2H, J = 6.9 Hz); 2.65 (s,
2H); 7.14-7.31 (m, SH). 7£ 4.76 ppm (s):Z (S5 BHIRAFEE -

3C-NMR (CDCls): 29.4: 32.8; 36.0; 36.8; 37.1; 41.5; 42.7; 56.4; 57.5; 71.2;
74.8; 125.5; 127.7, 130.7; 139.4. 7 56.0 F1 75.0 Z RSz (55~ — B A Sk
g o

LC-MS: m/z: [M+H]" = 287.4, R, = 0.2 4}4&

BT :

[0181] 1-[8-ZFHHEL-8-(THHERE)-3-FIRE(4.5] R k2-3-E]- L
(1-[8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-3-yl]-ethanone)(E |7 -
i IR G YD)

[0182) &= Z j#(Triethylamine)(203ZZ 5% » 279f4Ft » 2.01 ==L H)
M ZE&FT(acetic anhydride)(1372 5%, » 126{801 » 1.342E EDI AR E/K
SR BECETT) < (B-FHE-3-FIRIR[4.5] 5 e -8-55)- — A E IS W (M P4 3F
4% & F f% ¥ )(8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine (polar
diastereomer)(183Z2 73t » 0.672 X B WA » HERNESYEE R NMEHF3/)
B o« ENIA Z&FLEGCOZET)IR » KEE R FH 25% BB T i BE $F (potassium
carbonate AR(1 0= FH)BEHR ARG AR FHFRBRENEZ B FE B 22 IR HE - ¢
% &R EY/FEROS | 5)R1%F/KEHEYQZE )R /G Bk
(flash chromatography)(10355 » 20x1.5EEK)ftiL, -

B H7T(EMEIEREREY)
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FEE 1382 55(65%) > BEEAH

'H.NMR (CDCl;): 1.05-1.25 (m, 4H); 1.59—1.77 (m, 6H); 1.88 and 1.98 (2 s,
3H); 2.28 and 2.30 (2 s, 6H); 2.60 and 2.63 (2 s, 2H); 2.92 and 3.05 (2 s, 2H);
3.37-3.45 (m, 2H); 7.04-7.29 (m, 5H).

BC-NMR (CDCl3): 22.1; 22.4; 29.7; 29.74; 29.9; 36.8; 36.9; 37.0; 37.1; 38.2;
39.8; 40.2; 42.1; 43.7; 45.7; 54.0; 55.8; 57.6; 57.62; 125.8; 126.0; 127.8; 128.0;
130.5; 130.6; 138.8; 139.1; 169.2; 169.4.

RS 2 (EFHERE L Z [ H B (hindered rotation) -

LC-MS: m/z: [M+H]" =315.3, R, = 2.3 43§&

B8 -

[0183) 1-[8-FFE:-8-(— FHEL G EL)-3-FARER[4.5] R Je-3-F5]- LA
(1-[8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-3-yl]-ethanone)(‘E {8 -
FEMRTHIESR IS B

[0184) % = ZJ#(Triethylamine)(188Z& 5 » 25885 F} » 1.86 B H)
F1ZE&ET (acetic anhydride)(126 5%, » 116547 » 1.24 2 EE)INAB K
RHRBEGCZT)Z (8- EL-3-FERIR [4.5] R be-8- 5 )- — B S v GER :
FESE (5 Y (8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine (non-polar
diastereomer)(169Z 37, » 0.62Z2X B AR @~ BE KBS YHEZ=R N3/
BF o FEINA ZEHEEOZ TR - B IR A 25% B AKX BL 7 (potassium

- carbonateyF (10T H)BLHE » ARERRFA TAH A bR ER sNEZ R H 22 1R4E - I
R & Y REROS | 5)MI%RKEHE(R03ZT0)REIREH A /G /it ik
(flash chromatography)(10%g, » 20x1.58K)&f{L -
EBISCEE IS RHEY)

EE  146250(75%) > REEEIH
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'H-NMR (CDCl;): 1.11-1.26 (m, 4H); 1.54 and 1.52 (2 t, 2H, J = 7.2 Hz); 1.63—
1.77 (m, 4H); 1.97 and 1.98 (2 s, 3H); 2.28 and 2.95 (2 s, 6H); 2.63 (s, 2H); 3.14
and 3.19 (2 s, 2H); 3.34 and 3.38 (2 t, 2H, J = 7.2 Hz); 7.09-7.29 (m, SH).
C-NMR (CDCl;): 22.0; 22.4; 29.0; 29.1; 29.54; 29.57; 32.2; 33.6; 36.5; 36.6;
37.0; 40.2; 41.9; 44.3; 46.1; 57.6; 57.62; 58.3; 60.8; 125.6; 125.8; 127.8; 127.9;
130.6; 130.7; 139.0; 139.3; 169.1; 169.2.
B BT REN ZREEERE) -

LC-MS: m/z: [M+H]" =315.3, R, =2.5 53§%

TF49 :

[0185)] (B-FHE-3-TE-I-FIRE[M45]R-8-F) —FHEK
((8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine)(E 1|9 » FERR M
FESRIBRFAEY))

[0186) & EMIE {L$M(Sodium cyanoborohydride)(177Z 35S » 2.82
Z X H)NT] B (butyraldehyde)(86Z 3¢, > 10630+ » 1. 192 R EDINI AL FHEE
CEF)ZG@FHE3FIEBERMAS] X8 H) - FHEK
((8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine)( 3F #& {4 JE £5 & &£ 1%
Y1622 5T » 0.59ZEENAIK » R SYIEEIR T30 - KoK
EElZ (glacial acetic acid) (600 MIIAZKIEEY) @ WAEEWR T BIMEHE16/])N
KF © FENNABEAIRRER @ $M(sodium bicarbonate) Q0ZF AR @ KR SYIH
& FHBE(G20EF)EEL - ARIBKFE 2 B AT ERSREZ R I B 2SR
e o BR A S B RER9S | S)R1%ENKEHHEY(QO2ET)EIIHESE
4381 (flash chromatography)(10%, > 20x 1.5 K)ffifL o
EPIGERmMEIESR G REY)

FEE T 150237(87%) - Rt
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'H-NMR (CDCL): 0.92 (t, 3H, J = 7.3 Hz); 1.10-1.20 (m, 2H); 1.26-1.40 (m,
4H); 1.52-1.65 (m, 4H); 1.67—1.82 (m, 4H); 2.28 (s, 6H); 2.62 (s, 2H); 2.70—
2.77 (m, 4H); 2.95 (br t, 2H, J = 6.5 Hz); 7.07-7.11 (m, 2H); 7.16—7.28 (m, 3H).
BC-NMR (CDCl5): 13.6; 20.2; 28.5; 29.2; 31.4; 33.5; 36.5; 37.0; 41.3; 53.8;
56.3;57.3; 66.7; 125.8; 127.9; 130.6; 138.8.
LC-MS: m/z: [M+H] =329.4, R, = 1.2 534

HH10:

[0187] B-ZFHE-3-T E-3-FIRIREMAS]Ri-8-F) —HE%
((8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine)(E {4110 » t&x[%IE
SRR EEY))

[0188) /& T EE&(Butyryl chloride)(134Z2 757, » 13265F} » 1.2622ELH)
DOAEIN K R (ST (8- FREE-3-FURER[4.51 3 47-8-H)- A
% %  WE  (8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine (polar
diastereomer) (M EFFREEBYN169Z2 W > 022K H) K = L%
(Triethylamine)(193Z 5%, » 26471 > 1. 9ZE B WA » BEERHE S E =R
NRIFI8/NE - KBRSV — @R GEQOZTHFREE » I 25 %o hkEL ST
(potassium carbonate)/FH(2x 1021k - IATRIKFE HEAH I BREE SNEZ G TE
B Z2{RME - IR A &R/ FHER(95 1 5) B 1% R IK(25%AEK ) FHEEE Y (240
ZIORRE @ g 73 B (flash chromatography)(105¢ » 20x 1.5EEK)HAL, -

- HR0(ER M IESHRZBY)
EE T 15925(75%) » FRBEEE
'"H-NMR (CDCl): 0.88 and 0.93 (2 t, 3H, J = 7.4 Hz); 1.04-1.23 (m, 4H); 1.53—
1.77 (m, 8H); 2.04 and 2.77 (2 t, 2H, J = 7.5 Hz); 2.28 and 2.30 (2 s, 6H); 2.60

and 2.63 (2 s, 2H); 2.92 and 3.06 (2 s, 2H); 3.36-3.44 (m, 2H); 7.04-7.29 (m,,
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5H).
BC-NMR (CDCl,): 13.9; 14.0; 18.3; 18.5; 29.59; 29.6; 29.8; 29.9; 36.4; 36.7;
36.8; 36.84; 37.0; 37.1; 37.9; 39.7; 40.0; 42.0; 43.7; 44.9; 54.0; 54.9; 57.61;
57.64; 125.7; 125.9; 127.8; 128.0; 130.5; 130.6; 138.8; 139.1; 171.9.

NMR [ElFE AR RS (E50HE (FEi 2188 ) (rotamers) -

LC-MS: m/z: [M+H]" =343.4, R, = 2.7 $34%

HH11 :

[0189) 8-ZKEEE-3-T E-3-FIBEM45] R Er-8-H)- — FHEK
((8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine)(Z{i[11 - FERR14:
FEERG EIEY)

[0190) ¥ T EEE(Butyryl chloride)(134255 » 132887} > 1.26Z=EE)
IMAER /K —E R RCETNZ (- F R E-3-FIRER4.51 R e-8-5)- —FHE
oW W ( F MmO M E O OE B R
) )(8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine (non-polar
diastereomer)(1732 % » 0.63 23X H) K = Zf#(Triethylamine)(193Z 57, > 264
M 19BRENSIR - B R SYE =R TIBIRI8/ K - EREY)
&R EEQOZEFIREE - I F25%ikBE$F(potassium  carbonate)AHE(2x10
ZTDTER - ARG H AN EZR A E B IRNE - A & F k5
FREZ(300 © 5) R 1% 5 7K(25%FE7K F)IRHE 2E P)(220 % Te )RR IR (0. & 43 Bt vk
(flash chromatography)(1052 » 20x1.5%)tifk, -

B GBI G REY)
EE T 15TZ257(73%) > BEBERE

H5EE : 98-105 °C
'H-NMR (CDCl5): 0.93 and 0.94 (2 t, 3H, J = 7.4 Hz); 1.12-1.26 (m, 4H); 1.41
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and 1.50 (2 t, 2H, J = 7.1 Hz); 1.59-1.77 (m, 6H); 2.13-2.19 (m, 2H); 2.28 and
2.30 (2 s, 6H); 2.62 (s, 2H); 3.16 and 3.19 (2 s, 2H); 3.33 and 3.38 (2t, 2H, J =
7.1 Hz); 7.09-7.28 (m, SH).

BC-NMR (CDCl;): 14.0; 14.02; 18.3; 18.4; 29.0; 29.1; 29.5; 29.6; 32.0; 33.6;
36.2; 36.5; 36.6; 36.8; 37.0; 40.0; 41.9; 44.3; 45.3; 57.6; 57.7; 58.4; 60.0; 125.6;
125.7; 127.8; 127.9; 130.6; 130.7; 139.1; 139.3; 171.6; 171.7.

NMR [EF8 T B B (5 1 (S 57 4E (FE# 2245488 )(rotamers) -
LC-MS: m/z: [M+H]" = 343.3, R, = 2.9 534&

"HHN12 -

(01911 (8-FHIEL-3-(BRIKEHE)-3-FURIR[4.5] R be-8- 5 )- —HE
% (8-Benzyl-3-(cyclopentylmethyl)-3-azaspiro[4.5]decan-8-yl)-dimethylamine)
(B2 - IERRIEIESHE RAEY))

[0192] ¥ E2 %47 B ES (Cyclopentanecarbaldehyde)(125 2 5, » 136
It - 132 R E) KoKEEBE (glacial acetic acid)(SO0BFHIIAEIR FHEE(SZTT)
Z(8-FFHE-3-FIRIR[4.5] R e -8-8)- — RE R IE MR IE IR GG RS
) )(8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine (non-polar
diastereomer)(202Z 3% > 0.74Z R EWEW - B RNES YL ER T M2/
I o FEINASEM S (LM (sodium cyanoborohydride)(200Z 73T » 3.1Z2E H)
& RS YIEER T2/ - B ER S A — & H5E(20= )
MlE o A BERIRER S SBTR(2SZET R - BBt - F & H Be(3x20
ZFNFERUKAEE S - REE S H B AR FRBRENEZ R 7L B 2R - &
R R RS HEZ95 © 5) K 1%RIK(Q2S%LEZK )RR EE Y (283 Z 5o R U
8 /& 53 B (flash chromatography)(1037, > 20x1.5%&K)#tiAL, -
B O12GERmMIESHE R
R 192250(73%) - FBEAH
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'H-NMR (CDCl3): 1.11-1.29 (m, 6H); 1.37 (t, 2H, J = 6.9 Hz); 1.45-1.80 (m,
10H); 1.98 (td, 1H, J = 15.4, 7.8 Hz); 2.29 (s, 6H); 2.39 (d, 2H, J = 7.2 Hz); 2.41
(s, 2H); 2.58 (t, 2H, J = 6.9 Hz); 2.62 (s, 2H); 7.09-7.25 (m, SH).
PC-NMR (CDCls): 25.1; 29.4; 31.5; 32.5; 34.6; 36.7; 37.1; 38.8; 41.0; 54.7;
57.5; 62.5; 68.5; 125.6; 127.7; 130.7; 139.3.
LC-MS: m/z: [M+H]" = 355.4, R, = 2.0 4}4&

HH13 -

[0193) 8- — H H & £ -8 K £ -3- & 18 I8 [4.5] X &t -4- B
(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-4-one)(E 5|13 » —IESE B E
YD)

[0194] FR&ESR > 0°CZF » BRAR 1 SEF UGk — FREEE-1-
s M 22 &®H B E [45] R k-8 HFH
(Dimethylamino-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile) (330 5%, » 1.49%
REYERZFEMAZENRMNEIKEQ4ZF - 4832 R ) 2MAEE G
(phenylmagnesium chloride)if¥g - 1% @ FHESYTEEIR TEHER - B#
2096 FAt4#(ammonium chloride) (1 SEEFH A BIRL S BRI - HEs>
i - FRZHA ZER Z B2 (2 <152 H)ZERN » & i A H AR iR B SR EZ Rl
TEEZEIRME - AR &R LT/ FHER(95 © 5) K 0.5%F K (33%LEK ) FHE
PI(S20 2 SO)FERE B fF 73 Bivk(flash chromatography)(4537, » 23x2. 5K )
1k, -

BO3(—FEH G REY)
FEE 15525 (38%) 0 BETEE
525 © 183-185°C

'H-NMR (CDCl5): 1.30-1.37 (m, 2H); 1.61 (t, 2H, J = 13.5 Hz); 1.97 (t, 2H, J =
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6.9 Hz); 2.05 (s, 6H); 2.21 (dt, 2H, J = 3.1 and 13.1 Hz); 2.62 (br d, 2H, J = 14.4
Hz); 3.26-3.32 (m, 2H); 6.17 (br s, 1H); 7.21-7.30 (m, 1H); 7.30-7.39 (m, 4H).
BC-NMR (CDCl;): 28.2 (2C); 29.3; 32.8; 37.9 (2C); 38.8 (2C); 43.1; 58.7;
126.5; 126.8 (2C); 127.5 (2C); 139.4; 182.9.
LC-MS: m/z: [M+H]"'=273.3, R, = 1.4 53§%

14515 :

[0195] ' BR1 : -_HEKEA-FEDEIRE)ZKRIME
((4-Dimethylamino-4-phenylcyclohexylidene)acetic acid ethyl ester)

[0196) MRERT @ BT EEFH(Potassium tert-butylate)(1.935% » 17.3
Z2ZE)IIAEFR20ZFH /KN » N-— FE REEZ (N, N-dimethylformamide)
< BB R £ B = 7 F5(phosphonoacetic acid triethyl ester)(3.867% » 3.14Z 7} -
1732 ENATR > 1EZIR MEHFERE S Y058 » ARAT0Z KN

. FA A B B# (N, N-dimethylformamide) & 4-( — BB & F)-4- X EHIE D
(4-(dimethylamino)-4-phenylcyclohexanone)(2.50757 » 11 . 52X E)IBWRIIALZ
% FE=R MEFEORSYVING - REREIAVOK(S05T) B R ERRE
A ZE#(diethyl ether)(4x4022 FHZERY - B & (i 2 3 HAE R R BR SN HZ 8T
FEEZZIRAA °
EE  3.39Z5(100%)

'H-NMR (CDCls): 1.26 (t, 3H, J = 7.1 Hz); 2.06 (s, 6H); 2.10-2.25 (m, 5H);
- 2.45 (m, 1H); 2.67 (m, 1H); 3.20 (m, 1H); 4.13 (q, 2H, J = 7.1 Hz); 5.60 (s, 1H);
7.26 (m, 1H); 7.31-7.40 (m, 4H).
LC-MS: [M+H]": m/z =288.3, R, = 2.7 534&
[0197) $ER2 @ 4-“HERE-2-HEREA-FERCORE) ZEE LA

((4-Dimethylamino-2-nitromethyl-4-phenylcyclohexyl)acetic acid ethyl ester)
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[0198) HBEFEHE(Nitromethane)(138E 3% @ 12287+ » 2.26EEH)
PIABRI0EF GRS (- —FEEE4-RKETROE) I ZE
(4-dimethylamino-4-phenylcyclohexylidene)acetic acid ethyl ester)(S00Z T,
L7T4AZEF)FIMNIE T &E & 8 = 7K & ¥ (tetra-n-butylammonium fluoride
trihydrate)(602ZE 3% » | IVEEENEASY) » AT CIF LIRS M6/ N -
R R IEIRSYIE 2R - B4 ZBE 2B/ FER95  5)IE5&aR(1.10
SR R €4 S 53t (flash chromatography)(383¢ » 20x2.SEEH )AL, -

R 453FT(75%) » PG -
'H-NMR(DMSO-d): EIZEEERFTE TR (S9% © IhR—AHI3  2LER T IE
SEIGEYIRSY -

[0199] 5 BR3 : 8- — FREL & B -8- FEH -3- FUE B [4.5] % e -2- T
(8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-2-one)(E 1|14 - fR{4EIEES
e RiEY) - EHIS - IEEMIEEH G EAEY))

[0200] RHARI 2T ZEES (4- — FEGE-2- IR FAL-4- 1 T
$) 7. Z.FE ((4-Dimethylamino-2-nitromethyl-4-phenylcyclohexyl)acetic acid
ethyl ester)(1.13%% » 3.24 B E AN A (904 T - 16225 H) ~ ik
$%(ammonium chloride)(4.335% - 81ZZXH) K/KQ3ZZIREYT » Wi
SR AYIESOC TS/ NKF - B FNRE SRS - FRERYF ZBENEE - V8
TR A SV L AT\ T TR SRR M S 7 B 2 s - B A R P
(95  5) 2 1% 57K (25%7E 7K F7 ) e A 7 ) 468 1ok 3K € 8 43 B 5% (flash
chromatography)(383% » 20x2.SEEK )AL, © Bxik FEIG S B > FE 8315 BLkED)
BAYIF L YANTHAR T BR 8 53 vk B PuriFlash-K25(PF- 15SIHP, 40 g)
L -

B4 IR S5 B REY)
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EE 330 Z3w(37%)  EYEOGEE -

. FAZE © 210-215°C »
'H-NMR (CDCl;): 1.35-1.45 (m, 2H); 1.73-1.82 (m, 2H); 1.86-2.01 (m, 2H);
2.02 (s, 6H); 2.05 (s, 2H); 2.10-2.30 (m, 2H); 3.26 (s, 2H); 6.28 (s, 1H); 7.25-
7.30 (m, 3H); 7.35-7.40 (m, 2H).
PC-NMR (CDCls): 30.2; 32.7; 37.98; 38.0; 39.0; 43.3; 52.8; 53.4; 60.1; 126.7;
127.4; 127.7; 136.0; 177.4.
LC-MS: m/z: [M+H]" =273.3, R,= 1.3 434&
HHNSGEmMEFESR G ZEY)
EE 215 ZE3(24%)  EVIRHEERE -
PA2E © 218-223°C -
'H-NMR (CDCl;): 1.35-1.45 (m, 2H); 1.50—1.58 (m, 1H); 1.73—1.82 (m, 2H);
1.85-2.02 (m, 2H); 2.04 (s, 6H); 2.13-2.18 (m, 1H); 2.30 (s, 2H); 3.02 (s, 2H);
5.41 (br s, 1H); 7.27-7.32 (m, 3H); 7.36-7.41 (m, 2H).
BC-NMR (CDCl5): 30.2; 32.9; 38.0; 38.1; 39.2; 42.4; 53.9; 60.4; 126.6; 127.5;
127.7; 136.3; 177.6.
LC-MS: m/z: [M+H]" =273.3, R, = 1.6 434%

EH 16 :

[0201] 8- T E-8- R EFIE-8-FH-3-F IR [4.5] X Iz -4-
(8-Butyl-8-dimethylamino-8-phenyl-3-azaspiro[4.5]decan-4-one)(E {16 » —3E
FHREIEY))

[0202] FAER 0°CZ T BHANISEA UG ERE .2 — AR EE-1-
g M 22 ® B E M5 R K -8 H

(Dimethylamino-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(390Z 57, * 1.76Z ¢
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REWERZFIAZERIUSIKREG.SZTT - TEEH)Z2MIE T & gk
(n-butylmagnesium chloride¥&¥% - 2% » MHREWEEIR M EHER - B
20% @At gZ(ammonium chloridefFVR(1 SEFNHNMA B ERF - FE#E
R - FHIGZKIE A ZBR ZBR(2< 2027 HZERN » A& {2 B ¥ E PR BREREZ IRl
FEEZERNE - RBEAZE R E/FRER9:1>4:124:1 + 1%EKEEKF33 %)]
R EYI(334Z )R & /@50 Bt % (flash chromatography)(327% » 20%2.5
BRI - 2R - A& B E/FEZ9:1 + 0.5%FIKG3%IEKF)RRE S
73 KR IREEG S BEE(125 » 18x L6 R)FL, -
BH16(—FEF G REY)
EE 1852 5(42%)  BHAEEE
5L © 148-151 °C
'H-NMR (CDCl;): 0.89 (t, 3H, J = 7.1 Hz); 1.08-1.35 (m, 10H); 1.71 (br d, 2H,
J =13.0 Hz); 1.98 (t, 2H, J = 6.9 Hz); 2.06 (dt, 2H, J = 13.0 Hz); 2.20 (s, 6H);
3.23-3.31 (m, 2H); 6.85 (s, 1H).
“C-NMR (CDCl;): 14.1; 23.8 (2C); 26.7; 27.3; 28.4; 31.0 (2C); 32.3; 37.1 (2C);
39.0; 43.6; 55.9; 183.5.
LC-MS: m/z: [M+H]"=253.3, R, = 1.5. 4}4&

HH17 :

[0203] 8- — FH EL &R B -8- WE 4y -2- B -3- S MR 3R [4.5) R S -4- TR
(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-one)(E 5117 » — I
BRRIEY))

[0204] FA&ESF > 0°CZT @ AR ISEF UGS — FAEEE-1-
£ MK -2 ®_ B B®E [M4S] R k-8 H JE

(Dimethylamino-1-oxo0-2-azaspiro[4.5]decane-8-carbonitrile) (800 77, » 3.6 25

86



201607923

EEWSEFEINAZNAR U EILRE(11.5ZF » 11525 H)Z IM 2-BEVRAL,
#%(2-thienylmagnesium bromide)A¥ - Z 1% » FHESYIEER THEIFER -
FHiF20% & #%(ammonium chloride)/FR(GBSZTMNMAZIZX S ERF - AHK
T - FR KA B LBE(2=302 T HZERY » St < A HFH I RERSNEZ 1
Al o AR &AL/ FEZ[9:1 + 2%FIKG3%IE/KA)RHHEYI(9502
SRS TR € fg 73 Bt (flash chromatography)(805¢, - 17x3. 7KL,
BHN7(— IR Y

FEE © 84050 (84%) > B TEES

1525 © 168-174 °C

'H-NMR (CDCl;): 1.26-1.36 (m, 2H); 1.69 (dt, 2H, J = 3.2 and 13.8 Hz); 1.99 (t,
2H, ] = 6.9 Hz); 2.10 (s, 6H); 2.20 (dt, 2H, J = 3.2 and 13.1 Hz); 2.45 (br d, 2H,
J = 13.6 Hz); 3.25-3.34 (m, 2H); 6.76 (br s, 1H); 6.85 (dd, 1H, J = 1.1 and 3.6
Hz); 7.03 (dd, 1H,J = 3.6 and 5.1 Hz); 7.21 (dd, 1H, J = 1.1 and 5.1 Hz).
BC-NMR (CDCl;): 27.9 (2C); 31.9(2C); 32.5; 38.0 (2C); 38.9; 43.4; 58.4; 122.8;
123.6; 126.0; 145.4; 183.0.

LC-MS: m/z: [M+H]"'=279.2, R,= 1.3 43$&

P18 :
[0205] — FH 2 -(8 ME Wy -2- 2L -3- F % IR [4.5] R ST -8- B )- %
(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)(E 5118 » HEIE
SRR EIEY))

[0206] 7FEZIE THAET20ZF TU S KR & 8-(Z FH B & EL)-8- W&
2-  E 3 &/ OB OB O[45] % k4 W
(8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-one)( # 14 JE $5 &
EIBYN(T425T > 2562 EDHINEENSIRREAZE)Z Sk gagE(lithium
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aluminium hydride)IFH (490257 > 12.92EH) - WKEHIR SYAE60°C T 18
18/ NI o FFiG R FEIR S YA aNEI0°C » B K(0.5ZF) » INGE (kiR
(sodium hydroxide/FR(1 2R EFRAK(IZININAZRESYIT - Wik
BEYMEEIR MR UNE - KyUTEREYL - 2B ZEEQOZ)INAZIE
W AT B - R B A P R BRENEZ IR AE F ZE BRI - FR I TR ERYI(570
2 H &R/ FEEE  DRI%RIKQS%IEKPOFEIRE O F 3 BEEG0
5E 0 19x2 SR, -

B O 8(ER IS R EY)

FEE ' 2802TC(41%) » FHEHIREE

Ik, © 80-84 °C

'H-NMR (CDCls): 1.38 (ddd, 2H, J =3.6, 13.3 Hz); 1.43-1.50 (m, 1H); 1.58—
1.70 (m, 2H); 1.86 —2.01(m, 2H); 2.09 (m, 9H); 2.75 (s, 2H); 2.90 (t, 2H, J = 7.1
Hz); 6.84 (dd, 1H, J = 1.1 and 3.6 Hz); 7.03 (dd, 1H, J = 3.6 and 5.1 Hz); 7.23
(dd, 1H,J=1.1 and 5.1 Hz). NH & FEEeuirEsl

BC-NMR (CDCl;): 32.8 (2C); 33.7 (2C); 38.1; 39.0; 42.3; 57.8; 59.8; 123.2;
124.9; 126.1; 143.2.

LC-MS: m/z: [M+H]" = 265.2, R, = 0.5 }4&

BH19:

[0207) — FREL-(3-FP EE-8-MEN)-2- B -3- SRR IR [4.5) R T -8-F)- iz
(Dimethyl-(3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)( E
19 » ERIEFIESHGEIEY))

[0208) ¥ 37% HA B (formalin) 7K ¥ %% (1 2 ) K & & T & 1 £/
(Sodium cyanoborohydride)(151Z 37, 2. A2 EF)IIAB N R ER(6ZF )2 —H
= -8 mE Wy -2- FE -3- FA IR OIE [45] X b -8 EH ) &
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(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)( 1 14 3F 5 15 &
Y1605 0.6Z2EE)AIK @ IRHE S YRR T #3058 - 7EMIA
ZIE(0.6ZF) %  ESYIE—SEEIR TR/ - B R IEBRA
FkRS SERARQOZFDFHE - WA —EHF LT x20ZFHZER - AREKG
< B PR SRR I E 2B BRREH - | B & R H/HEEO C DK
1% & 7K (25% 1E 7K F7 ) 1% 52 8% 7 (164 Z 30 £8 (R 3 & /& 43 8 & (flash
chromatography)(165z, » 16>2%&AK)FAL, -
BN MEFE SR REY)
ERE | 90ET(54%) - BHTERE
I52E 1 71-72 °C
'H-NMR (CDCls): 1.34-1.43 (m, 2H); 1.52 (t, 2H, J = 6.8 Hz); 1.64—1.75 (m,
2H); 1.84-1.99 (m, 2H); 2.08 (s, 8H); 2.30 (s, 3H); 2.40 (s, 2H); 2.48 (t, 2H, J =
6.8 Hz); 6.83 (dd, 1H, J = 1.0 and 3.5 Hz); 7.02 (dd, 1H, J = 3.5 and 5.1 Hz);
7.21 (dd, 1H, J = 1.0 and 5.1 Hz).
3C-NMR (CDCl5): 33.6(2C); 34.4; 38.1 (2C); 38.6 (br.); 41.7 ; 42.6 (2C); 55.9;
59.6; 68.1 (br.); 74.8; 132.2; 124.9; 126.1; 143.3 (br).
LC-MS: [MH-HNMe,]*: m/z = 234.2 (100 %) and [M+H]": m/z = 279.3 (8 %),
R, =02 434

20a -

[0209]  1-(8-— FREGEL-8-IEy-2-B-3-FURER [4.5] 38 bE-3-25)- T I
-1- fii (1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-butan-1-
one)(E20a » MRMEIEGH G EEY))

[0210) ¥ T EE&(Butyryl chloride(69Z 5 » 68%5F > 0.65ZE EDHN
ABNR @RS ZETF ) — FH E-(8-mEWy -2-F-3-FIEER [4.5] R k2-8-55)-IZ 5
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(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)(¥& 4 FF $5 15 2
Y1422 75 > 0542 R B) N = Z#%(Triethylamine)(822 5%, > 0.812X H)
B EFEBERESYEZE TEB25/F o K 1Mk B $7 (potassium
carbonate)/A¥R(6ZF) » IAZI K IEIR SV E BB ZIES B304
# o AR BER R KA 8B AT (2 < 10270 ZEEY - RSB HAER
FRERENEZIRIG 7 ELZ2VRAE - IR FH — @B e/ FRER(95 © S)KFEERYI(18025T)
R S E 77 B (flash chromatography)(183¢ » 19x2FEK)MiAL -
B H20a(fR M IEFR RIEY)
EE T 140 Z57(78%) > HEEEIH
'H-NMR (CDCl;): 0.96 (ddt, 3H, J = 0.6; 4.5 and 7.4 Hz); 1.33 —1.45(m, 2H);
1.57-1.78 (m, 6H); 1.84-2.03 (m, 2H); 2.09 (d, 3H, J = 0.7 Hz); 2.12 (s, 4H);
2.22 (dd, 3H, J = 6.7 and 14.5 Hz); 3.31 (s, 1H); 3.37 (s, 1H); 3.41-3.50 (m, 2H);
6.83-6.88 (m, 1H); 7.01-7.07 (m, 1H); 7.22-7.26 (m, 1H).
PC-NMR (CDCl;): 14.0; 18.3; 18.4; 31.1; 31.2; 32.8; 33.4; 35.6; 36.3; 36.8;
37.1; 38.1; 40.1; 42.9; 45.0; 55.3; 56.4; 59.9; 123.3; 123.6; 124.9; 125.1; 126.1;
126.4; 171.9;.172.0. EH/REffZ (amide). #5## » FLL CE5RINGE
LC-MS: [MH-HNMe,]": m/z = 290.2 (100 %) and [M+H]": m/z = 335.3 (90 %),
R, =2.7 434&

] 20b :

[0211] 1-[8-(ZHRESE)-8-MEly-2-5-3-FIRIR [4.5) K bE-3-F]- T
fz -1- Fd (1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-
butan-1-one )(ZF20b - FEFRMEIEEHGEAEY)

[0212) #& T EEE(Butyryl chloride)(63Z5 » 624F » 0.59=ZEE )
AV RS2 = B (8- -2- - 3- FURER[4.5] 3 - 8- 0)-igt
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(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)( FE £ 14 FE £5 (&
ERYN(130E5 » 0492 X H) f = ZJ#(Triethylamine)(752 37, » 103547} -
0.74ZEE)ATR - BHEREESYTEZEIR TRV - EhxELSH (potassium
carbonate)iFTR(S=ETT) » MMAZINER SV EZERKERE SRS
# o BRI KHA — & G SZTZERL - ARG i AHIHA
FRERSAEZ IR AL H 22 IR - Btk P &R B/ ER9S * S)FHEEYI(160=5w)
RETRIH (/g 53 1fEi(flash chromatography)(185%, » 202/ K)FAL -
BEB20bGERR M IEFR G R EY))
EE 116 Z250(71%) > HETH
'H-NMR (CDCl5): 0.91 (t, 1.5H, J = 7.4 Hz); 0.96 (t, 1.5H, J = 7.4 Hz); 1.37-
1.45 (m, 2H); 1.57-1.73 (m, 4H); 1.76 (t, 1H, J = 7.2 Hz); 1.86 (1, 1H, J =
7.2 Hz); 2.00-2.09 (m, 4H); 2.12 (s, 6H); 2.13-2.23 (m, 2H); 3.14 (s, 1H); 3.23
(s, 1H); 3.47 (t, 1H, J = 7.1 Hz); 3.52 (t, 1H, J = 7.1 Hz); 6.84 (dd, 0.5H, J = 0.8,
3.6 Hz); 6.86 (dd, 0.5H, J = 1.1, 3.6 Hz); 7.02 (dd, 0.5H, J = 3.6, 5.2 Hz); 7.04
(dd, 0.5H, J = 3.6, 5.2 Hz); 7.22 (dd, 0.5H, J = 0.8, 5.1 Hz); 7.24 (dd, 0.5H, J =
1.1,5.1 Hz) .
BC-NMR (CDCl5): 13.97; 13.99; 18.4; 31.0; 33.1; 36.3; 36.7, 38.07; 38.09, 40.1;
42.1;44.1;45.2; 56.0; 57.6; 59.9; 123.5; 124.9; 126.21, 126.26; 171.8; 171.9.
NMR [EFE R R R R S (S5 AE (IEES A4S S ) (rotamers) ©

- LC-MS: m/z: [MH-HNMe,]" = 290.2 (100 %) and [M+H]" = 335.3 (50 %), R, =
2.7 freE

EH 21
[0213] (3-T %-8-MEMy-2-E-3- FARIR[4.5] R be-8- K )- — H B %

((3-Butyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) (B {121 » ¢
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TR 4SS YY)

[0214] & T E&(butyraldehyde)(49Z 3T » 6117} » 0.68Z X H) M #EE
A 1L.EM(Sodium cyanoborohydride)(1472 5z, » 2.34Z2E EIIAEIR HEE(S
27 )& = B A (8- ME Iy -2- B -3- IR R [4.5] R bE 8- H)- %
(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)(#& 14 JF $5 1% R
BYN(1372750 0 0.522 X B)EBAW - - WEIESYEEIR T #3058 -
FER BEBR (acetic acid)(0.52Z2FNINAZIESYIZ 1% » TR =B T B4ME#2/
Ry o AR AWKEE @ $H(sodium bicarbonate)(20Z T VAR TERL S IEIR Sl
& EE (3202 1) ZEHN - B3 i & i 2 B AE R SN EZ R I A E L 22
fE o BRI REER0.5%E/KQ5%IE/KF)RHEEY(15TET)RIIE A G 575
Bt (flash chromatography)(16%% » 16x2.0EK)&lifL -
BH21(E I ESG R EY)
EE ¢ 105 Z50(63%) » [
'H-NMR (CDCls):  0.91 (t, 3H, J = 7.2 Hz); 1.27-1.53 (m, 8H); 1.64—1.74 (m,
2H); 1.85-1.99 (m, 2H); 2.10 (m, 8H); 2.33-2.40 (m, 2H); 2.42 (s, 2H); 2.50 (t,
2H, J = 6.9 Hz); 6.85 (td, 1H, J = 1.0 and 3.6 Hz); 7.02-7.05 (m, 1H); 7.21-7.24
(m, 1H).
“C-NMR (CDCL): 14.1; 20.9; 31.0; 33.8; 34.5; 38.2; 40.8; 54.0; 56.8; 59.7;
65.6; 123.2; 124.9; 126.1. —{##5 143 ppm BEW}-C {SHRMEMEHEST
LC-MS: [MH-HNMe,]": m/z = 276.3 (100 %) and [M+H]": m/z = 321.3 (16 %),
R.=0.3 534%

B 22
[0215] [3-(BRJACE: A 55)-8-mely-2- BL-3- FARER [4. 5] R e -8-F)- — HH

H & ([3-(Cyclopentylmethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-
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dimethylamine)(E {22 - ¥4 IEER G EEY))

[0216] K & M BB A2 ) B XK KK F B
(cyclopentanecarbaldehyde)(92 2 7 » 0.94ZZ B H ) K & E Al &1L #/ (Sodium
cyanoborohydride)(204Z 57, * 3.24Z2XE)II BN HER(6ZEFH) . —HEHE-(8-
oM 2- & O-3- ®m OB OE O[45] X Kk 8- H ) K
(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine)( 15 {4 If 45 & &
BYD(1902 5 - 0. NRE2EH)EEEIR » RHEEYE=R T #3058 -
TERFBE B (acetic acid)(0. 22 INABNREYIC 1% » TR T SIMEHE3 /)
IKF - RIRFANRER S $M(sodium bicarbonate) 302 F)EWMTEL M FEIR Sl
F — & H e/ 2-NEE(2-propanol)(4 : 1 > 2x30Z2F ) R —&FEHEBOZET)ZERY -
R B A BRBRENEZ BRI TE B 22 1RHE - R AP EZ K 0.2% R K (25%
EZK ) RHHEYIG S T2 50)RIRE LG 578 A(flash chromatography)(35757,
22x2. SEEK)FAL,

BHH22(BMEFESHS R EY)

Bf 179 BH(2%) 0 BEGE

'H-NMR (CDCl;): 1.13-1.24 (m, 2H); 1.37 (ddd, 2H, J =3.5; 10.0 and 13.3
Hz); 1.44-1.63 (m, 6H); 1.64—1.81 (m, 4H); 1.84-2.03 (m, 3H); 2.10 (s, 8H);
2.31(d, 2H, J = 7.3 Hz); 2.41 (s, 2H); 2.49 (t, 2H, ] = 6.9 Hz); 6.85 (dd, 1H, J =
1.1 and 3.6 Hz); 7.03 (dd, 1H, J = 3.6 and 5.1 Hz); 7.22 (dd, 1H, J = 1.1 and 5.1
Hz).

BC-NMR (CDCly): 25.2 (2C); 31.5 (2C); 33.7 (2C);34.3 (2C); 37.7; 38.2; 39.1;
41.0; 54.3; 59.7; 62.5; 65.6; 123.2; 124.9; 126.1; 143.2.

LC-MS: [MH-HNMe,]": m/z = 302.3 (100 %) and [M+H]": m/z = 347.3 (30 %),

R,=19 53§#
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5] 242 & 24b

[0217] ZHBR1 @ -Z“HEFRE-4-EW-2- ERRECE-ZBIE
((4-Dimethylamino-4-thiophen-2-ylcyclohexylidene)-acetic acid ethyl ester)

[0218) FRERT @ HBAT EE$H(Potassium tert-butylate)(3.01 5% » 26.9
Z2EE)INABR30ZTHEKN » N-— BB FHERIZ (N, N-dimethylformamide)
< FEREL 7 8 = Z BE(triethyl phosphonoacetate)(6.025% » 5.33ZF » 26.9%Z &
E)@E > =R TREZESW10581% - RS 60ZFHE/KN » N-H
F i i (N, N-dimethylformamide) ;2 4-( — B ER & BL )-4-(ME Iy -2- 25 ) BR U R
(4-(dimethylamino)-4-(thiophen-2-yl)cyclohexanone)(4.0%%, » 1792 E H )iZH
A - WAEZER THRZE SN - SRREIAKIK(ISET) - EFHEK4E
AP ZEf (diethy] ether)(4xS0Z71)25EY - FHIG & A H TR ENEZ
TR AE 22 U=
FEE 1 5.2057(99%) - FRE
'"H-NMR (CDCls): 1.26 (t, 3H, J = 7.1 Hz); 2.03-2.12 (m, 2H); 2.13 (s, 6H);

2.15-2.27 (m, 2H); 2.90-3.09 (m, 4H); 4.13 (q, 2H, J = 7.1 Hz); 5.61 (s, 1H);
6.87 (dd, 1H, J = 1.1, 3.6 Hz); 7.03 (dd, 1H, J = 3.6, 5.1 Hz); 7.23 (dd, 1H, J =
1.1, 5.1 Hz).
LC-MS: m/z: [MH-HNMe,]" = 249.2 (90 %), R, = 2.8 53:4%

[0219] ZBR2 @ (4-—HEEE-1-iEFE-4-1EY-2- IR O H)- 2%
Z. B8 ((4-Dimethylamino-1-nitromethyl-4-thiophen-2-yl-cyclohexyl)-acetic acid
ethyl ester)

[0220) # W IE T & & 1k £ = /K & ¥ (Tetra-n-butylammonium
fluoride trihydrate)(5.1057, > 19.52Z & E )FIAEEE B [5Z (nitromethane)(5.4055.
47927t > 88.5SEE B )INAEIRIUGIKR (120271 ):Z (4- — FR AL A He-4-E
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-2- = ] = = 2" - Z B Z A
((4-Dimethylamino-4-thiophen-2-ylcyclohexylidene)-acetic acid ethyl
ester)(5.20%7, » 17.72E B ) HEYETR - FHESYAETOCIEHE3/NEF - /1%
MEFAEA5°C 18/ - R IEBIREYERZ RN - RREBSYHECHK
(cyclohexane) / ZF& ZFg(1 * 9) IR 0 J& 73 Bt (2005% - 20x4.0FE K )AL, -
EE 1 4.95(78%) » HE T

'H-NMR (CDCl;): 1.20-1.28 (m, 3H); 1.44-1.53 (m, 4H); 1.77—1.88 (m, 4H);
2.09 (s, 6H); 2.46 and 2.61 (2 s, 2H); 4.04-4.22 (m, 2H); 4.62 and 4.77 (s, 2H);
6.82-6.85 (m, 1H); 7.02-7.06 (m, 1H); 7.22—7.25 (m, 1H).

LC-MS: m/z: [M+H] = 355.2, R, = 2.5 43:5%

PER—LERKT 1 1 1 ZIRREGEBWESY) - BEUNREK 15% IEY) -

[0221] AER3 : 8-(ZHEEEL)-8-Ey-2-2-3-FURER [4. 5| R be-3-HH
(8-(Dimethylamino)-8-thiophenyl-2-yl-3-azaspiro[4.5]decan-3-one) (&30 > &
IR IR EREY) - BHI31 - FERIEFER G EEY))

[0222] AR I38EF ZFs 2 (4- — FREL G EE- 1B PR 241 - 2- -
IE O X ) Z B Z B ((4-Dimethylamino-1-nitromethyl-4-thiophen-2-yl-
cyclohexyl)-acetic acid ethyl ester)(4.90% - 13.8=Z 5 H)IEs4 (% BEREVIRSY)
IMATEK(4ZF)F ZEH (3855 » 9Z K H) - & 1k £ (ammonium
chloride)(18.5%7, » 3452 E H)ZIRGYP » WAEEIGR MiFZB S YIINELS /)N

o B ERSYEIE - B SR SSNATREZTID AR - Rk
EEZERMA - 38 S R/ RER(10 ¢ 1) 1% FIKG2%IEKP)EERY)
RETRE O E 53 B (flash chromatography)(2005¢, » 20%5. 7K 5B -

FEE 1 2.335u(61%) > IEERIGEBYNREE LR 1 1 - IR RS
YIEEYRER T BEESEEEQR30 7T > 3.6x46 BK)EPUHEETBEE S
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(100 57 - 20x4.0 FK)o8fE - {5 2 EHAEMREERTEHY BB (PharmPrep60
CC(40-63 H4K) HBEATHURE — &R LT/ HEZ(9S5 © ST 1%FEIK(32%IE H,0
) - R EWBEE LGS EEE 1 £ 200 -
B B24a(Bm M IE SIS RIEY)
FEEL 1 215°C - BHGEE
'H-NMR (CDCl;): 1.47-1.55 (m, 2H); 1.78-1.86 (m, 2H); 1.97-2.09 (m, 4H);
2.10 (s, 6H); 2.12 (s, 2H); 3.23 (s, 2H); 5.69 (br s, 1H); 6.85 (dd, 1H, J = 1.1,
3.6 Hz); 7.05 (dd, 1H, J = 3.6, 5.1 Hz); 7.25 (dd, 1H, J = 1.2, 5.1 Hz).
BC-NMR (CDCls): 32.6; 32.7, 38.1; 38.8; 43.1; 53.0; 59.3; 123.4; 124.9; 126.3;
142.6; 177.5.
LC-MS: m/z: [MH-HNMe,]" = 234.2 (100 %) and [M+H]" = 279.2 (16 %), R, =
1.3 4348
B B24bGEMm MRS B EEY)
FEEL © 213-222°C » Ry EEES
'H-NMR (CDCl;): 1.46-1.54 (m, 2H); 1.76-1.84 (m, 2H); 1.93-2.12 (m, 4H);
2.09 (s, 6H); 2.26 (s, 2H); 3.08 (s, 2H); 5.78 (br s, 1H); 6.85 (dd, 1H, J = 1.1,
3.6 Hz); 7.04 (dd, 1H, J = 3.6, 5.1 Hz); 7.24 (dd, 1H,J = 1.1, 5.1 Hz).
BC-NMR (CDCl;): 32.7; 32.8; 38.1; 38.9; 42.5; 53.6; 59.5; 123.4; 124.8; 124.9;
126.3; 142.7, 177.5.
LC-MS: m/z: [MH-HNMe,]" = 234.2 (100 %) and [M+H]" =279.2 (22 %), R, =
1.4 5358
B 25:

(0223] — B E -(8- ME Iy -2- Bk -3- & K IR [4.5] 4% -8- B )- I%

(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine) (E {125 » FEFRE
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FESR IR Y

[0224] RHATRNSEF K IY SR < 8-(— R & E)-8-1Ey-2-5
-3- & LA B [4.5] % ke -4- i
(8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-one)( 3 #& P& I $5
BREBYNQT0Z 5 - 0.97TZ2 X EDINEIFE KU EIRFE (102 7)< S fbinsd
(lithium aluminium hydride)(184Z& %7 » 4.85% & B)SRIZIE I [RIRE A ka4l
B BB G YI{E60°C N BHR 18/ N - FIZK(T5580T) - INE & {LER(sodium
hydroxide)/A#&(2.52F1) » AREFA/KQ SZEMINAZRIES Y FRFHK
Al EERREEYEZER TER VNG - B E AR @R IR
BRI VU SRR e - TR P BREEENEZ IR TR B 22 RS © B IRRPFEEEYI(300
2570 & R FER - DRI%EIKRRS%EKT) ~ B REE R 1%E
7R(25%AEK R IRIE G JE 7 BEIR (1850, » 20<2. 0B K)HIAL -
BEHR25GEm IS EBY)
EE 18285 (71%) » BETH
'H-NMR (CDCls): 1.37 (ddd, 2H, J = 3.5, 10.1, 13.5 Hz); 1.57-1.65 (m, 4H);
1.89-1.99 (m, 2H); 2.06-2.15 (m, 3H); 2.10 (s, 6H); 2.57 (s, 2H); 2.93 (t, 2H, J
= 7.1 Hz); 6.84 (dd, 1H, J = 1.1, 3.6 Hz); 7.02 (dd, 1H, J = 3.6, 5.1 Hz); 7.22 (dd,
1H,J =1.1, 5.1 Hz).
BC-NMR (CDCls): 32.9; 33.8; 38.2; 38.4; 42.4; 46.6; 59.4; 59.9; 123.2; 125.0;
126.1; 143.0.
LC-MS: m/z: [MH-HNMe,]" = 220.2 (100 %) and [M+H]" = 265.3 (48 %), R, =
0.2 534

BHH] 27 :
[0225)] Q-HEHE-3-TE-3-FIBBEMES]RI-8-F)_HEK s
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((8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) (B 127 » RRIEIE
R YY)

[0226)] #5&EEMIE M (Sodium cyanoborohydride)(177Z 5T » 2.82
Z X H)FI ] #(butyraldehyde)(86Z5r, » 1068471 » 1. 192 EE)INABI R
CEFAICEFTREI-ZBEERMAS]XRIK-S-F) _FEKEBER
(8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) (RE{$IESE 15 EAEY))(162
25 0 09ZREH)EK » BEFRKESYAEEIR THEM3058 - BKEEEE
(glacial acetic acid)(600TMNNAGEEY) » WAEE IR T 5S/MEHR2/NEF - 16
A B E% S $M(sodium  bicarbonate)Q0EZFHIFHTE » RHE SR —&H
BE(3x202 1) ZEHY - AR RAG G B AR FATRBREREZ G TE H 22 IR - &1k
@B/ HER9S © 5) R I%RIK(2S%AE/K )R EE VIR IR R G fg 43 Bl vk
(flash chromatography)(10% » 20x1.5%&4)4ti{L, |
BH27(BR IS REY)
FEE T 158 Z5(93%) - HEEAH
'H-NMR (CDCl): 0.88 (t, 3H, J = 7.3 Hz); 1.06-1.16 (m, 2H); 1.22—1.34 (m,
4H); 1.38-1.47 (m, 2H); 1.60 (t, 2H, J = 6.9 Hz); 1.64-1.74 (m, 4H); 2.21 (s,
2H); 2.29 (s, 6H); 2.35-2.41 (m, 2H); 2.58 (t, 2H, J = 6.9 Hz); 2.62 (s, 2H);
7.10=7.13 (m, 2H); 7.16-7.28 (m, 3H).
BC-NMR (CDCly): 13.9; 20.7; 30.1; 30.3; 33.0; 36.8; 37.2; 39.7; 40.9; 53.2;
56.7; 57.5; 64.3; 125.6; 127.9; 130.7; 139.3.
LC-MS: m/z: [M+H]" = 329.4, R, = 0.953§&

B f 28 :

[0227] 1-[8-(ZFEGEE)-8-FE-3-FURER[4.5] R bE-3-51- T - 1-

i (1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-butan-1-one)( £
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%128 » FERRIEIESG Y

[0228) = ZJ#(Triethylamine)(193Z 5% » 264%4F > 1.9ZEE) K
T EEE(Butyryl chloride)(134 77, » 132f0Ft » 1. 2622 ED)INABINE/K &
FEGCZA)ZN » N- B B -8 K B -3- 5 1% B [4.5] X bt -8- I
(N,N-dimethyl-8-phenyl-3-azaspiro[4.5]decan-8-amine)( FE #& 4 JE §% 15 2 1%
PN(160£ 75T - 0.2Z2XENAIK @ HERRESYAE IR T HEHR20/NE - 7240
AZERBEQR0ZTTR - H25%hixEEF(potassium carbonate)iF¥R(2x20Z F)
BRI S FEYEWR - ARIRIG A AR AR BRSREZ B W AL R 22 IRAE - S &
Joe/ FREE(9S © 5) B 1% &K (25%FE7K )RR EE YN (205 Z 5e A R (0 f& 73 B v
(flash chromatography)(10%%, » 20x 1.55K)4diL, -
EP28GEm M ISR G R
FEE 1 106 Z5T(50%) SR
'H-NMR (CDCl;): 0.90 and 0.95 (2 t, 3H, J = 7.4 Hz); 1.28-1.39 (m, 2H); 1.56—
1.70 (m, 4H); 1.80 and 1.89 (2 t, 2H, J = 7.1 Hz); 1.96-2.04 (m, 2H); 2.05 (s,
6H); 2.09-2.23 (m, 4H); 3.08 and 3.17 (2 s, 2H); 3.45-3.55 (m, 2H); 7.26-7.41
(m, 5H).
BC-NMR (CDClLs): 13.96; 14.0; 18.4; 30.4; 30.5; 31.10; 31.11; 34.3; 36.3; 36.7;
38.0; 40.3; 42.3; 44.1; 45.2; 56.4; 58.0; 60.7; 126.7; 127.4; 127.5; 127.6; 127.7;
136.5; 171.8.
NMR [EFEE R RS 2 (S5 (T 2 MRS (rotamers)
LC-MS: m/z: [M+H]" =329.4, R, = 2.7 534%&

BT 29 :
[0229] 1-[8-("FRELEE)-8-FE-3-FMRIR[4.5] R be-3-5]- T £e-1-

B (1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-butan-1-one)( & s
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%129 - FRMEIESIREEY))

[0230) ¥4 = ZB#(Triethylamine)(235ZZ 5 » 32214 F » 23ZEH) K&
T HEE(Butyryl chloride)(164Z 3% - 16157 » 1.S2XE)IIABIEK &
FREEGCEZFA)ZN » N- T B -8- 38 £ -3- & 1R IR [4.5] 3 f< -8- %
(N,N-dimethyl-8-phenyl-3-azaspiro[4.5]decan-8-amine)( # 4 IE $5 & &= ##
Y2002 5% » 0.7TZ2 R ENARK @ HEH RSV EE T4/ N - ZEINA
“EFEEQOZT L - FH25%NkEE S (potassium  carbonateIEHR(2*20ZFH)BE
S FEVEHR - AR E BRI TRBRSNRZ R E B 25 VR - A & F It
/EREE(95 © 5) K 1% R IK(25%FE7K F)iFHE EE Y1 (260 Z 30 AR R (A fg 45 B vk
(flash chromatography)(10755 » 20x 1585 )#tifL, -
BEPR29(BMIES G BT
EE ' 218 Z5u(86%) » AN
'H-NMR (CDCls): 0.97 (t, 3H, J = 7.4 Hz); 1.23-1.35 (m, 2H); 1.52-1.74 (m,
8H); 2.02 and 2.04 (2 s, 6H); 2.18-2.26 (m, 3H); 2.23-2.41 (br s, 1H); 3.34 and
3.41 (2 s, 2H); 3.39-3.48 (m, 2H); 7.23-7.42 (m, 5H).
BC-NMR (CDCly): 13.7; 14.0; 18.4; 18.5; 18.9; 30.1; 30.9; 31.2; 31.5; 36.4;
36.9; 37.8; 38.0; 38.1; 40.3; 42.3; 43.9; 45.0; 55.1; 56.4; 60.8; 126.5; 126.7;
127.6; 127.63; 127.67; 127.7; 171.9; 172.0.
NMR B85 I8~ (5 < (G 5 (E8E 24582 (rotamers) -
LC-MS: m/z: [M+H]" =329.4, R, = 2.8 3§

B 30 :

[0231] FER1 : 8-F|HE-14- Z K IRIR[4.5] R LT -8- 74 FE L R
(8-Cyanomethyl-1,4-dioxaspiro[4.5]decane-8-carboxylic acid ethyl ester)

[0232] JR&ESR @ -78°CZ N » TERUE INZ4E & BEH R A R IE T T
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(n-hexane)(11ZF » 27.5Z2E )z 2.5MIE T 42 (n-buyllithium )i& R X &0
AZETS0Z T Sk IR & — RN EL# (diisopropylamine)(2.783¢, > 3.92%
0 21 52EE) W > ARBEEGREYIR0 °C M E#H 1578 - IEmalE
-78 °C o BRAEINT SZTT USRI i Z5-1,4- S IFIR[4.5]1 R 67-8-R R Z
F(ethyl 1,4-dioxaspiro[4.5]decane-8-carboxylate)(5.36/3 5, » 25 ELH )IAWK
TR0 N ZFEINA LR EAGREEYIF - BEEICEEYI-78 *C T EHLS
/N > SRR AT ST TU R 2 18] Z. % (bromoacetonitrile)(3.58 7% > 1.99
27t 0 302 B B ) K& 1,3- = B & -3,4,5,6- 1 & -2-(1H)- B 1€ FH
(1,3-dimethyl-3,4,5,6-tetrahydro-2-(1 H)pyrimidone)(DMPU > 1.60%% » 1.5ZF -
12 52X ED)BRIZIEZRIMA - X% @ B RIEBERAEA3/NFAINEREE
B WHRFEEEIR T SAMRHR20/NEF - 0. SNEEER(19Z2THINA RER S
% - BRI BE - A T ZBKGXS0ZTHZERUKIRER Y SR A AR FRER
%M (sodium bicarbonate) ¥ ¥ (2x 1002 F) Kz &b #R(sodium chloride) 5 ¥
(4x100Z 7Pk - 2R1% FTEREN(sodium sulfate)gZ el £ H 22 =4l - &M
LB ZFg/BR Cli(ethy! acetate / cyclohexane)(1 © 2)RFFHEEY(S. S TO)REHLE
J& 53 #fE i (flash chromatography)(250%5¢, » 20x5. 4% AK)FAL ©
FERE t 3.60 5T (57%) » FRHEECOIH
'H-NMR (CDCl3): 1.29 (t, 3H, J = 7.1 Hz); 1.62-1.76 (m, 6H); 2.17-2.29 (m,
2H); 2.57 (s, 2H); 3.93 (1, 4H, J = 2.2 Hz); 4.23 (q, 2H, J = 7.1 Hz).

[0233) $ BE2 : 14- — & H-10-5 1@ 8B [4.2.4.2] U & -9-FF
(1,4-Dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one)

[0234) FAER ° 0 °C2 T IS {L8M(Sodium borohydride)(2.68
5 NNZ2EEDSHINAZREREIS0ZFH Y S kiR 257k iz 8-F &
-4 T &R O[45 E &K 8 & B OZ EES
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(8-Cyanomethyl-1,4-dioxaspiro[4.5]decane-8-carboxylic acid ethyl ester)(3.6
75 0 1422 EH) R EASE( T )(cobalt(Il) chloride)(922ZF 5 @ 7.1ZEE)Z IR
EYh - FEFRESHRCBEESYIEERBIK - R25%S/KERE2.SZT)
IAZEIREREYF - MRS YETE - B@IEEs b 5 Y A VY SR/ 7K
(2 1)BEHR - AR BHBRAE B 22 IRHE - FFF — & F bi(methylene chloride)(3x50
ZIH)ZEREZAKER - R G G REEE) A S Sha ek - R
R SNRZIR AT B 22 YRHE
EE 25 wW(8%) EVROGERE  HMREFEKK 15%2 X EY) -
'H-NMR (CDCl;): 1.49-1.64 (m, 5H); 1.82 —1.91(m, 2H); 1.96 —2.04(m, 2H);
2.03-2.08 (m, 2H); 3.29-3.34 (m, 2H); 3.95 (s, 4H); 5.51 (br s, 1H).

[0235] & BR 3 @ 3- & # B [45] X T -48 — @
(3-Azaspiro[4.5]decane-4,8-dione)

[0236] HFS%IRER/KIAW(60ZTHINAZE RS PR (acetone)(50ZF)
Z 14 T & O O-10- £ O 1R | [4242] + M t% -9- FH
(1,4-Dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one)(3.485% » 16.5ZELH )iAVE
HEBIILESYEEEERRIX - B IMBXEEST (potassium  carbonate) 757 (60
ZTMIMAZIRIEREEYF RS YHEE 22846 - A & F FL(4x<50=ZF)
ZEEUSF BN KB - R E i B HAE R BRI E L ERIA IR (SOZ T )i -
Stz PR B 7 R T AE L 22
EE 1 2.72755(98%) 0 BEEEE -
'H-NMR (CDCl3): 1.73-1.89 (m, 2H); 2.08-2.21 (m, 4H); 2.33 (ddd, 2H, J =
5.8,10.2 and 15.0 Hz); 2.70 (td, 2H, J = 6.3 and 14.8 Hz); 3.41 (dt, 2H, J = 0.8

and 7.1 Hz); 3.72 (s, 1H).

[0237] 2P ER4 @ “HERE-1-8MA-2-FABER[4.5]1k-8-FFE
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(Dimethylamino-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)

[0238] HAANEERZ(1.97ZF - 7862 EF) AN FE(RE)FZ
3-FIEER[4.5]%)5%-4,8- _FH(3-Azaspiro[4.5]decane-4,8-dione)(1.097 > 6.55%
EE)I0A40% _ Hj#(dimethylamine/5¥R(3. 32 T » 26,22 XK H) » AR AN
EOCKIMMARER(1.5ZF) - B FFH(Potassium cyanide)(853F 3¢ » 13.1
Z2RB)RINEEREESY)  WRENRGYIE =B T #2207\ - ZEIIAIK(30
ZIHZ 1k - KA Z ZEk(diethyl ether)(3x30Z 1) ZEEYL - REBKEHZ
HHEZEI Y TR ERSNGZ R G URAE » ARG BB EEY390E T - HEH A
— & Hf(methylene chloride)(3x20ZFNEHGEZAKIER - BB GHZ &
FRISEZE Y FI R R ENEZ IR IRAE - AS RIS EIEYI820= T -

EE .21 F(83%)  BHaEE -

'H-NMR (CDCly): 1.35-1.67 (m, 3H); 1.76-2.09 (m, 5H); 2.18-2.31 (m, 2H);

2.33 and 2.35 (2s, 6H); 3.28-3.35 (m, 2H); 6.50 and 6.60 (2s, 1H). [HAH— K
CERCIESR G RBYNRESY) -

[0239] 20 BRS © 8-(ZFHEEEL)-8-(5-FRELIEY-2-25)-3-FARER[4.5]
3¢ ¢ -4- WA (8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]
decan-4-one)(E 142 - FRIEIESHGEEY))

[0240] YE@RR T » BEEQNER - REER)RMGEIBLZ S 8
BN ERRRH SRS - FE1053 88 1R - A SEZK Z B (20ml) K 534 i a8 -
RHE S YIINEAE BREL - ARBRIEFTRINAB IR ZBE(0ZF )2 2-1]-5-
FH LI} (2-bromo-5-methylthiophene)(2.125% > 1.35ZF} » 12ZEEH iAW -
MRV RAFFEE D - TR RR - BRE SRR T INEASE4130536 -
RIBRAETRIRANIZE0°C -

PRERZ T IRHET 50 ZFHE/K UG ERIR — RS- 1-8M-2-FURER
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[4.5] 3% k52 -8- R iE (Dimethylamino- 1-oxo0-2-azaspiro[4.5]decane-8-carbonitrile)
(1.06 37, » 4.8 Z2EE )FTRRIEFEIAZKGE B - ARRRSYIHE
R TERERE - FEINA 50 ZFf1&b#Z(ammonium chloride)iA#1% -
R PY SRR E B Z2RR 25 - BRI KIS — & BE(3x50 ZIH)ZEEY » Al
B E A IS SETR(S0 I8tk - FITRERERE IR MAE E 22 1R
fid - BT R B - B BSR4 © DIRPFEEY) 1.56 7t 160 =
SRR PRE B fE s (flash chromatography)(10 5 » 20x1.5 FEK)FMIAL - /&R
BE 139 BB EEAEY) - IMRBEIRSRGEBY) - FeRYAE—
& N EFSHEDY) -
B30 M IEFR G R EY)
EE ' 1.5650(fHEY))
HE%h © 173-176 °C
'H-NMR (CDCL): 1.27-1.33 (m, 2H); 1.66 (dt, J = 12.9, 3.2 Hz, 2H); 2.00 (t, J
= 6.9 Hz, 2H); 2.11 (s, 6H); 2.18 (dt, J = 13.2, 3.1 Hz, 2H); 2.36-2.43 (m, 2H);
2.46 (s, 3H); 3.27-3.31 (m, 2H); 6.21 (br s, 1H); 6.62 (d, J = 3.5 Hz, 1H); 6.65—
6.67 (m, 1H).
BC-NMR (CDCl;): 15.2; 28.0; 31.8; 32.6; 37.9; 38.7; 43.3; 58.5; 123.6; 124.7,
137.2; 143.1; 182.8.
LC-MS: m/z: [MH-HNMe,]" = 248.2, R, = 2.5 54

B4 31 :

[0241] " FF E:-[8-(5-FH ERmEWy-2-55)-3- AR R [4.5] 2 e -8- E |- %
(Dimethyl-[8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-amine)( E 4]
31 > ERMEIRSHGEEY)

[0242] FEfRUEHIZEZ 306 - RAET 1002 A 7K MY SR 2 8-(—
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AR & B )-8(5- H OE mE wy -2- H)-3- & O E [4.5] R &t -4- B
(8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-4-one)( &
PEIRSR G EBY))(1.4078 > 4 8B R B WVAIRINEHEHE KNG IRIFE0ZT)Z &
ft$=88(lithium aluminium hydride)fIF¥R (456237, » 12X Bl [EFR HKE
Al > FEFNR EYHE60°C T HEHFIER - FIZK@57HIT) » INGEKfH(sodium
hydroxide)/F#R(2. 12 F)AERF /K Q1 Z2FHINAZ R S A 4 Ik [R]Hf
KAl > B IRSYHERE BRI - FRRE S Y E BB BRI
FRERY) A U SR VEIRR - IRV P TREREREZ IR A E 22 IRHE - BT RBHZ H
1Y > REEEYI(1.1850)H .2 1602 5 F B8 ZEE/FREZ(4 - DT EE+1%E,
7K (25%FE7K AR RE (& 53 B 15 (flash chromatography)(103g, » 20x1.5%2K)
Mkt - BERIZER AR EY » HihefEmd 8 f#E -
B3 1 (BRI E SR ZEY)
EE ' LIS TWCHEY)) » BEE AR
'H-NMR (CDCL3): 1.37-1.41 (m, 2H); 1.47 (t, J = 7.1 Hz, 2H); 1.57-1.65 (m,
2H); 1.85-1.91 (m, 2H); 2.00-2.16 (m, 2H, overlapped); 2.11 (s, 6H); 2.47 (s,
3H); 2.75 (s, 2H); 2.91 (t, J = 7.1 Hz, 2H); 6.62 (d, J = 3.5 Hz, 1H); 6.67—6.68
(m, 1H). A EEREFZE NH'EF -
BC-NMR (CDCl3): 15.3; 32.9; 33.6; 38.2; 42.4; 46.1; 57.9; 59.9; 64.2; 124.3;
124.9; 137.6; 140.8.
LC-MS: m/z: [MH-HNMe,]" = 234.2, R, = 0.7 534&
BT 32

[0243] 1-[8-(—HE&EL)-8-(5- B B Mgy -2-5)-3- TR IR [4.5] R

3- #H - T k% -1- B (1-[8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-

azaspiro[4.5]decan-3-yl]-butan-1-one)(E #1132 » F[EIEEE G EEY))
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[0244) & T EE&(Butyryl chloride)(91 2w, » 90i%F » 0.86ZEH )N
ABRERK Z R E(102F) 8-(Z FE R E)-8-(5-FA EEmEYy-2-5)-3- 5%
I [45] ¥ & -4- B (8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-
azaspiro[4.5]decan-4-one)(iR 1 IR R EYN(2002 5 - 0. N2EZEER)R =2
fi&(Triethylamine)(110Z57, » 1528071 - LIZE BB @ BEHRESYE=E
fm [ RFP2/NEF - A IMBER $F(potassium carbonate WS E% SR S Y)FH%E
fipH 9-100 1415788 o MRS BELR K KAE A — @ R BT (3 xSOEFH)ZERY -
KRR E B AR AT ER SRR IR WA B 22 IRAE - B LAZBE 2B/ g
(4 DRG0 ZE)REREW B IR E GG 55 B i (flash
chromatography on spherical silica gel)(PharmPrep60 CC » 40-63ZK » 105g, »
20> 157 AK)FAL, -

BR32(M M FE G REY)
EE 153 255(63%) - REEFE M
'H-NMR (CDCls): 0.94-0.98 (m, 3H); 1.35-1.46 (m, 2H); 1.58—1.71 (m, 6H);
1.81-1.95 (m, 2H); 2.10 (s, 2H); 2.13 (s, 4H); 2.19 (m, 4H); 2.46 (d, J = 1.0 Hz,
1H); 2.47 (d, J = 1.0 Hz, 2H); 3.30 (s, 1.3H); 3.36 (s, 0.7H); 3.42—3.49 (m, 2H):
6.61 (d, J =3.5 Hz, 0.3H); 6.62 (d, J = 3.5 Hz, 0.7H); 6.66 (dd, J = 3.4; 1.1 Hz,
0.3H); 6.69 (dd, J = 3.4; 1.1 Hz, 0.7H).
BC-NMR (CDCly): 14.0; 15.3; 18.3; 18.5; 31.2; 31.3; 32.6; 33.3; 36.3; 36.3;
36.9; 37.3; 38.1; 40.1; 42.0; 43.9; 45.0; 55.2; 56.2; 60.1; 60.4; 124.3, 124.6,
124.9; 125.2; 137.7, 138.0; 171.8; 171.9.
NMR [E 5545 R~ 85 2 (S 5t H (e 22485 (rotamers)
LC-MS: m/z: [MH-HNMe,]|"= 304.3, R, 3.0 4345

EH33:
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[0245] 3- T BE:-8-(ZHEGEE)-8-HEY)-2-K-3-FHEIR[4.5]) 5 f5d-2-H
(3-Butyl-8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-2-one)( &
33 - SEMRIESER G REY)

[0246)] YEYARNSZFIN » N-— H £ FHEE % (N, N-dimethylformamide)
Z 8-( = B A R K )-8- mE Wy -2- B -2- & O E [4.5] X k7 -3-
(8-(Dimethylamino)-8-thiophenyl-2-yl-2-azaspiro[4.5]decan-3-one)( 3F & 14 FE
BB EEY(2002 57 - 0.72Z2 X B) KA T E2#f(Potassium tert-butylate)(92£
50 0.822 X ENESYIHEEIR N EHP4053 81 - LT br(iodobutane)(151
250 0 94Tt - 0.82Z2E EDNNA - dEEER T 55IME#R18/ N - IS FER
EBYIR ZERZER(SOZTHFREE - A FIZKGX10Z2TT)BE - RIRGERERAR
BRINEZIRIGE R 22 IRAE - SR — & /HEROS © S)KI%EKQRS%IEK
o) FE EE P (190 2 50 ) AR 1R 3 €4 /& 43 BfE 1= (flash chromatography)(10 3%,
20x1.5EEK)FAL -

BB33GEm M IR G R
EERE ' 130 257(54%) - BT
'H-NMR (CDCl;): 0.89 (t, 3H, J = 7.3 Hz); 1.22—-1.33 (m, 2H); 1.39-1.50 (m,
4H); 1.70-1.79 (m, 2H); 1.92-2.08 (m, 4H); 2.10 (s, 6H); 2.32 (s, 2H); 3.04 (s,
2H); 3.22 (t, 2H, J = 7.3 Hz); 6.84 (dd, 1H, J = 1.1, 3.6 Hz); 7.04 (dd, 1H, J =
3.6, 5.1 Hz); 7.24 (dd, 1H, J = 1.1, 5.1 Hz).
PC-NMR (CDCly): 13.7; 20.0; 29.3; 32.7; 32.9; 35.6; 38.1; 42.0; 43.8; 58.6;
59.5; 123.4; 124.9; 126.2; 142.8; 173.5.
LC-MS: m/z: [MH-HNMe,]" = 290.3 (100 %) and [M+H]" = 335.3 (33 %), R, =
2.9 358

B34 :
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(0247 8-(_HERE)-3-F5E-8-mEly-2-B-3-FURER [4. 5] R be-2-FH
(8-(Dimethylamino)-3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-2-one)( &
B34 - FEERMEIREHGRIEY))

[0248) HS¥AASZFIN » N-— B L B % (V, N-dimethylformamide)
Z8-(Z B A R E )-8 My -2- B -2- &M E (45] R b -3- B
(8-(Dimethylamino)-8-thiophenyl-2-yl-2-azaspiro[4.5]decan-3-one)( FE & 74 JE
SR EAEY)) (200250, » 0.722 K B) KU T EZ#f(Potassium fert-butylate)(92%
5 0.82Z2 EH NESYMEE R NE#407- 812 - IR 2 (methyl iodide)(116
250 0 SIFFt » 0.82Z2EB)IIA @ WAEZER TS MEHES/INKF - FHI I ER
FEE  HXIIAMT BEEF(40£2 5 > 0.36Z2E BE)FBLFAKE(S8 2 T » 256 »
0.41Z2EH) » WMAEER NMEHESYSHIMEFR 18/ N - AR IERESY)
F ZBR ZBR(SOZTHFRRE - MAZKG*10Z 1 )Beik o KA HrH R i RSN EZ R
WAEEZZIRNE © B2 &R E/HERS ¢ 5)K1%RIKQ2S5% /KPR E
PIRE IR E € & 7 v(flash chromatography)(103g, » 20x 1.5 -
HHB4GEERMEIEH B REY)

FEE 1 124 Z30(59%) - BREHGER

52 : 88-94 °C

'H-NMR (CDCl5): 1.40—1.49 (m, 2H); 1.68-1.78 (m, 2H); 1.90-2.07 (m, 4H);
2.08 (s, 6H); 2.29 (s, 2H); 2.77 (s, 3H); 3.04 (s, 2H); 6.82 (dd, 1H, J = 0.9, 3.4
Hz); 7.02 (dd, 1H, J = 3.6, 5.0 Hz); 7.21 (dd, 1H, J = 0.8, 5.1 Hz).

3C-NMR (CDCl3): 29.5; 32.6; 32.9; 35.3; 38.1; 43.4; 59.4; 61.0; 123.4; 124.9;
126.2; 142.7; 173.7.

LC-MS: m/z: [MH-HNMe,]" = 248.2 (100 %) and [M+H]* = 293.3 (50 %), R, =

2.2 53
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B 535

[0249]  3-77 EL-8-(5-HH BLmEWy-2-0)-3- RURER [4.5] 2 fp-8- - — HF
5 itzd (3-Butyl-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-
dimethylamine)(E %135 » f{EIESE (0 FMEY))

[0250) 45T ¥ (butyraldehyde) (61255 » 7584F} - 0.84ZLLH) - F&fs
(acetic acid)(6508F) B S AR {L4M(Sodium cyanoborohydride)(184 52, »
292 X B)IEEINAZNE R EK FER(SETT) L — B BE-[8-(5- FF Bk mEmy -2-
Z >3- @/ B ‘' M5 X Kk -8 H ) K
(dimethyl-[8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl)-amine)( 5 Jt
FESRE Y1802 38 » 0.65Z2 X E AR @ WRHES WAL EIR T HE#R4/)
IRy - F2E R BATIREL €8 (potassium bicarbonate)(30Z AW INAGL S FEIR
B A & b/ 2- I EZ(2-propanol)(4 © 1)(3x30ZTNZEY - HEE K ESHZ
A BFH F BEAN&E L $M(sodium chloride) S (SORT BRI - SRR FIHRELEREZ IR
TEAERZEIRAE - IIRDLE 1% EIK(TEAKH25%) Z FREE R B ER ) (186 2 7278
TEERFE W I8 7 1 3 5 J& 45 Bt 15 (flash  chromatography on spherical silica
gel)(PharmPrep60 CC > 40-63Z2 » 1077 » 20x1.55EH)&i{L, -
BEI35(ER IR SR REY)

FEE 106 ZEF(49%) » B IEAFLHEH

'H-NMR (CDCl;): 0.91 (t, J = 7.3 Hz, 3H); 1.27-1.52 (m, 8H); 1.62-1.69 (m,
2H); 1.78-1.93 (m, 2H); 2.02-2.05 (m, 2H); 2.11 (s, 6H); 2.34-2.38 (m, 2H);
2.41 (s, 2H); 2.46 (d, J = 1.1 Hz, 3H); 2.49 (d, J = 6.9 Hz, 2H); 6.61 (d, J =
3.5 Hz, 1H); 6.67 (qd, ] = 3.3, 1.0 Hz, 1H).

BC-NMR (CDCl;): 14.1; 15.3; 20.9; 31.1; 33.6; 34.6; 38.2; 40.8, 54.0; 56.8;

59.8: 65.6; 124.3; 124.9; 137.5.
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LC-MS: m/z: [M+H] '=335.2, R, = 1.6 535&

41 :

[0251] 1-[8- P EL R BE-8-(5- FR ALy -2- 50 )-2- M ARER [4.5] % -2-
£ 1-2- B & & Z A (1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-2-azaspiro
[4.5]dec-2-yl]-2-methoxyethanone)

[0252] FESESRT - i = EE-[8-(5-FH By -2-5)-3- FURER[4.5] 3%
k% -8- EH - B (Dimethyl-[8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]
decan-8-yl]-amine)(E§131)(0.28% » 1.00EEHEH ) = Z%(0.33ZF} » 2.40%
RE)EEAATKTHF(S ZTT) - A& DA B & £ Z B & (methoxyacetyl
chloride)(0.11ZF} - 0.13%¢ > 1.202 5 H) » KR SYEE R FEHF1IXR -
P R EIR EYTE B 22 IRHERZ R - TR ER YIS A — & Sl A B ROk B
FIN(NaHCO:)IEF R (2x25 2T ) K (2x25Z 1) ki o A ARSI B SNz
e - ERENAERZZIRAE - SR LI &5 (chloroform)/FHEE(100:0220:1007 tE
F) 72 ERY) A Interchim/\ &) Z PuriFlash430 5 1 STCK <255 £ &ML, o
FEE 120 E35(34%)

'H-NMR (CDClL3): 1.34-1.41 (2 H, m); 1.53-1.68 (4 H, m); 1.94 (2 H, m); 2.10
(2 H, s); 2.17 (6 H, s); 2.44 (3 H, m); 3.27 (1 H, s); 3.36-3.41 (4 H, m); 3.47 (2
H, t); 3.97 (2 H, d); 6.64 (2 H, m).

[0253] S ER2 : [3-Q-HEFE L E)-8-(5- FF gLy -2-5)-3- FIRER
451 % kK -8 H - = B KK - JZ
([3-(2-Methoxyethyl)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-di
methyl-amine)(E 58 - FRI4EFFHEENEY)

[0254] FESESR T ° FFLIAIH(26ZE 7w » 0.68Z2 X H) N ABTE A

THF(SZE )2 1-[8- — FF 3k 5 3 -8-(5- E BEUE ) -2-35)-2- U HR BR 4.5 3% -2-
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% 1)-2- BB &, & Z Fd (1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-2-azaspiro
[4.5]dec-2-yl]-2-methoxyethanoneVA¥R » AARKHE S VITEEITE THEH 1/ -
BEAEC TR IERSY R AREA KR - FERE RPN - B
GRS PR RELETE - ATHFAI &R 5iiEikighd » AR S B’
EE 22 =1 -
HE41 (R IESR G AEY)
EE 1 62 Z5(54%)
'H-NMR (CDCl;): 1.34-1.42 (2 H, m); 1.50 (2 H, t); 1.66 (2 H, m); 1.81 (2 H,
bs); 2.05 (1 H, m); 2.09 (6 H, s); 2.45 (5 H, s); 2.54 (2 H, t); 2.60 (2 H, t); 3.33
(3 H, s); 3.46 (2 H, t); 6.60 (1 H, m); 6.65 (1 H, m).
LC-MS: m/z: [M+H]"'=337.2, R, = 1.1 43:5&%

B H48 :

[0255] 2-BRPSEE-1-[8-(Z FHEREEL)-8-mEy-2-2-3- R ER [4.51 %8 6%
-3- % ]- Z FA (2-Cyclopropyl-1-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro
[4.5]decan-3-yl]-ethanone)(E 5148 - #R14HFEEHE FIEY))

[0256) #5#rEL — KMk (Carbonyldiimidazole)(3652 5 » 2252 51 H))
IIABESE/KE S IR Q0ZTT) L BN LB (cyclopropylacetic acid)(180ZF
5o 1745871 - 182 X B AR » WRHESYWAEREITE MR/ Nl —
fEhtz) - RHEFENEIRFE(10Z 1) 2 & - (8-MEy-2-5-3-FHEER[4.5] %47
-8-%L)-f&(Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine /5 & (&
BI8)BITE @ |.SBEEEDNMABK @ WRHESYIEREVT T EHR2/ N - 2R
BN ERESYEETZIRGE » BIEERE L8 ZEEQGOm)F 2 5 aRY) R 7K
(3x20ZF1)ZEHY - FEAH A R TR BASRRZ IR 1 EL 22 1R4F - i F — &8 F 4%
[FRER(95 © S)RHHEE RS IR R (/& 73t 12 (flash chromatography)(1837, > 20x2.0 g
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AL
B Hl48(ER M FEF G R EY)
FEE ' 280 251(54%) > RiFE
'H-NMR (CDCl5): 0.12-0.19 (2 H, m); 0.55 (2 H, ddd, J = 8.1, 5.8 and 4.6 Hz);
1.03-1.14 (1 H, m); 1.34-1.45 (2 H, m); 1.58-1.63 (1.4 H, m); 1.64-1.72 (3 H,
m); 1.85-2.03 (2.6 H, m); 2.09 (3 H, s); 2.13 (3 H, br s); 2.17-2.20 (3 H, m);
329 (1.2 H,s),3.38(0.8H,5);3.41 (0.8 H,t,J=7.2Hz);349(1.2H,t,J=17.3
Hz); 6.85 (0.4 H, dd, J =3.6 and 1.1 Hz); 6.86—6.88 (0.6 H, m); 7.03 (0.4 H, dd,
J=5.1and 3.5 Hz); 7.06 (0.6 H,dd, J = 5.1 and 3.6 Hz); 7.23 (0.4 H,dd, J = 5.1
and 1.1 Hz); 7.24-7.28 (0.6 H, m).
BC-NMR (CDCl5): 4.4; 4.4, 6.8; 6.9; 31.1; 31.2; 32.8; 33.0; 33.3; 35.6; 37.2;
38.0; 38.1; 39.5; 39.9; 40.0; 42.0; 43.9; 45.0; 55.3; 56.4; 60.0; 123.4; 123.8;
124.9; 125.4; 126.1; 126.4; 143.5; 171.4; 171.5.
NMR (B R BN EEE (B9 E (e 2582 (rotamers) -
LC-MS: m/z: [MH-HNMe,]" =302.3 (100 %) and [M+H]" =347.3 (50 %), R,
=2.8 4

HH92 :

[0257] B-(ECEFE)S-—HERE-I-FTIRERE 451X k-4-FF
(8-(Cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one)( &
92 - —FEEREREEY)

[0258] JR0°CZT @ AU S ELRE(63. 22 F » 31.62EH )2 0.5M
HROEFEIR ¢ (cyclohexylmethylmagnesium bromide)/FHGERIIA A
K MR IR (TS Z T 8-(— R EEE)-1- | -2-FURER [4.5] R f7-8-FF

fi& (8-(dimethylamino)-1-ox0-2-azaspiro[4.5]decane-8-carbonitrile)(2%7 » 9.03%
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REEWe WARHE S VIEZ IR T 18518/ N - BRI &t #Z(ammonium
chloride)/FR(OZTHINAZRLIE &Y LRI LLokemal - AE BRI K
M ZBR ZBa (225 ZETFHZERL - B & i < B HAH B SR R M A E K 220
o R & T/ HER98 1 2)R1%EIKQ2S%IEZK F)RFEERY(2.470)#E
[PoH €1/ 77 Bt (flash chromatography)(20077 » 20x5. 7R K)FAL, -

B HI92CGES G E#EY)

EE 1.2 755(46%) > RHMER

T5EL 1 190-193 °C

'H-NMR (CDCl;): 0.88-1.00 (2 H, m); 1.06-1.27 (8 H, m); 1.32 2 H, dt, J =
14.1 and 3.4 Hz); 1.54-1.74 (7 H, m); 2.03 (2 H,t,J=7.0 Hz); 2.08 2 H, dt, J =
13.2 and 3.2 Hz); 2.16 (6 H, s); 3.26-3.31 (2 H, m); 6.04 (1 H, br s).
PC-NMR (CDCl;): 26.2; 26.7; 27.0; 28.9; 32.0; 32.9; 33.5; 36.0; 36.9; 37.7,
38.1; 38.8; 43.8; 56.4; 183.5.
RESEHT— IR G R -
LC-MS: m/z: [M+H] ' =293.2, {K4E4 R7EME -
H 193 :

[0259] 2 BR1 @ B-ZRCEFE-2-FTIRER[4.5]K-8-5) " H %
((8-Cyclohexylmethyl-2-azaspiro[4.5]dec-8-yl)dimethylamine)

[0260] A0 T HE/KIN Gk < 8-CROE B H H)-8- —HESH
2 -3- & LES 5 [4.5] ES ke -4- LG}
(8-(Cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one)( &
158 » —FESRGEEY))(1.0558 » 359 R ENEWR - BN AAEHEK Y &k
F(Q0ZT)Z E /8258 (lithium aluminium hydride)RIF W& (6835 - 182 5L
B FERF KRG AN o B RHE SYHESO°C T HE#R 18/ NFF - FIZK(70084F) » S
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INE S ft#H(sodium hydroxideiE¥R(1 4ZTFHREFE FZK(L4Z2FHZFRIIA
FRESYHILFER AUKEEl © S REIRE =R MR VNG - Bl
FICEEERETE - TR BIRE 2 TEERY R T SRS - SO IR
TEEZEIRHE

FEE | 884 Z31(99%) > M

'H-NMR (CDCl;): 0.89-1.01 (2 H, m); 1.06—1.45 (9 H, m); 1.50-1.74 (10 H, m);
1.80-1.90 (2 H, m); 2.17 (6 H, s); 2.64 (2 H, 5); 2.94 (2 H, t, ] = 7.1 Hz). F§E
fEZd NH &+ -

[0261] ZBR2: I-[8-CGREEHE)-8-_HEGE-3-FURER[4.51%47
-3- F£ - T %% -1- B (1-[8-(Cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]
decan-3-yl]-butan-1-one)(EF159 - —IEFR RIEY))

[0262) 4T Eag(Butyryl chloride)(193Z5, » 190#4F > 1.80Z5LH)
IOAEREK &R (S22 (8- ER O E K -2- FARER[4.5] 3-8-F) —
FF % ((8-Cyclohexylmethyl-2-azaspiro[4.5]dec-8-yl)dimethylamine ) (420 Z &5, -
1.S2EH) K = Z#(Triethylamine)(230Z 5% » 315f4F > 2. 26 ELH)IAWE -
BEBESYAEZE TBINER - B25%MREE$(potassium carbonate )i
(ISZEFDHIMARSY MBS YAEEIR T B 1558 - Mg sRkiE
FH Z &GS ZF)ZERL - B & H < A AR BRI R I E 22
W o AR &L/ FER(9S  5) K 1%EIK(2S%AE/KF)RFRERI(S 152 TT)
REIRER /G 7> Bt (flash chromatography)(38%3 » 20x2.8FEK)fHAL, ©
ERI93(—FEFH B EEY)

EE 448 Z25(85%) » BIEEAIH
'H-NMR (CDCl;): 0.88—1.01 (5 H, m); 1.05-1.46 (10 H, m); 1.52—1.91 (13 H,

m); 2.157 and 2.164 (6 H, 2 s); 2.12-2.25 (2 H, m); 3.17 (1.2 H, s); 3.25 (0.8 H,
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s); 3.46 (0.8 H, t, J=7.1 Hz); (1.2 H, t, ] = 7.2 Hz).
. BC-NMR (CDCl;): 14.0; 18.4; 18.5; 26.2; 26.5; 28.7; 29.2; 29.8; 30.3; 33.1;
33.2; 35.9; 36.1; 36.2; 36.8; 37.1; 37.7; 37.9; 40.3; 42.0; 44.3; 45.2; 57.1; 57.2;

59.5;171.77; 171.84.

NMR [EFE NEEE 2SR (e 2 58 ) (rotamers) o
LC-MS: m/z: [M+H]" = 349.3, {KXe4MaIEM: -
E R[9S :

[0263] A ER1 @ 8-ERREHE-8- " HEGSE-2-FIEIRE[4.5] % 7-1-
Hi{(8-Cyclopentylmethyl-8-dimethylamino-2-azaspiro[4.5]decan-1-one)

[0264] JREFR  0°CZT @ BREFA0ZE T /K IH Sk o« 8-(— FHE:
= & )>1- & M 2- F/ OB I;®E O[45] X k£ -8 H JE
(8-(dimethylamino)-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(1.96 75, » 8.8
BB GR 0 AR TR & B A filtt b 8% (cyclopentylmethylmagnesium
iodide)(KFI32EZ2E B WA » L 1% @ BREGYVI{E=IE NEFR18/ N - 6
&t §Z(ammonium chloride){AHR (802 1IN A F5% S FERR H 31z [F] i LUK
¥RAl o MR BER R KA ZBR ZER(2 <3027 ZERN - RS H AT
IREZENEZ IR E 22 IR - ARRH & B/ HEROS © 5) KI%EIK(25%TE
7K )RR BRI (1.88 7o) A& R 10 J& 47 Bt i (flash  chromatography)(1007y,
20x4.0%EK)FAL, -

. EE 1519 Z5(21%) - BEAERE
'H-NMR (CDCl;): 0.98-1.10 (2 H, m); 1.10-1.17 (2 H, m); 1.30-1.40 (4 H, m);
1.42-1.84 (9 H, m); 2.01 (2 H, t, ] = 6.9 Hz); 2.17 (6 H, s); 3.28 (2 H, dd, ] =
13.9 and 0.8 Hz); 6.51 (1 H, s).

BC-NMR (CDCL,): 25.2; 27.2; 29.1; 32.2; 35.3; 36.1; 36.9; 38.9; 43.8; 56.2; 5
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183.3.

(02651 ZBE2 @ B-F|KEFE-2-FERERM4A5]R-8-F) " Hji%
((8-Cyclopentylmethyl-2-azaspiro[4.5]dec-8-yl)dimethylamine)

[0266] RHEFL20ZF K U &R LI . 8-(BR IR E FH 55)-8- IR
5% -2- & 0 54 [4.5] ES ke -1- Fi
(8-(Cyclopentylmethyl)-8-dimethylamino-2-azaspiro[4.5]decan-1-one)(539  Z
5e LO3ZBE B AW FRIIALEEKIY Sk (102712 @ fkEagd(lithium
aluminium hydride)#/FHR(368Z 5 » 9. 72 E B EIRF HUKIRAN - ZEKHE
EYITESOC T H# 18/N\FF - & AKGT7#Ft) » INE & LA (sodium
hydroxide)#&F (754540 H)R B 7K (754080 B R INAZIRRE & Y P L [F]
Rf KAl - BEE R RNARAE IR TR VN - BRI RCR iR B e
B Wi EE s b FRERYI VU SR PEiR - SORFBIRAT B 22 IR=HE -
FEE 463 5T (90%) » Ry
'H-NMR (CDCly): 1.00-1.12 (2 H, m); 1.17-1.27 (2 H, m); 1.31-1.95 (17 H, m);
2.18 (6 H, 5); 2.64 (2 H, 5); 2.93 (2 H, 1, ] = 7.0 Hz). NH (S5 5k 5E M5 FEST -
BC-NMR (CDCl;): 25.0; 29.8; 31.8; 35.1; 36.0; 36.7; 37.2; 37.4; 42.6; 46.6;
56.9; 60.7.

[0267]1 2 BR3 & [3-T H-8-(BR/KEH E)-3-FIEIR[4.5] ke -8- K ]-
— E H B ([3-Butyl-8-(cyclopentylmethyl)-3-azaspiro[4.5]decan-8-yl]-
dimethylamine)(E #1164 » —IJF 5 FAEY))

[0268) U THEa&E(Butyryl chloride)(114Z235 » 112445} » 1.072ZE5H)
TIABEREK Z& (1022 (8- R O 5 H E:-2-FHRER([4.5] % -8-5) —
FH i% ((8-Cyclohexylmethyl-2-azaspiro[4.5]dec-8-yl)dimethylamine)(237 & 75, °

0.89ZE H) M = Z}#%(Triethylamine)(136Z 57, » 187{(F} » 1. 34EZE B B °
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HERHESYEZIR NEFR18/)NEF « 2 5% Mk ER$#f(potassium carbonate)7E¥R
OZMAREY) > WRHESYAEER TR - MEys Bk kiE
A 2@ ELRX1ISZIT)ZERL - B & (2B B B SNEZ R A 25 1R
A o RTRF &Y/ FER95 © 5)R1%EIK(25%IE/KF)REERYI(307Z5T)
REPGE B G 77 EiA(flash chromatography)(185¢ » 20x2.0FK)FAL,
BBI9S(—IEBF R EEY)
FEE 206 Z57(68%) © REAH
'H-NMR (CDCl;): 0.94 (1.5 H, t, J = 7.4 Hz); 0.95 (1.5 H, t, J = 7.4 Hz); 1.00—
1.14 (2 H, m); 1.20-1.30 (2 H, m); 1.32-1.84 (20 H, m); 2.10-2.24 (7 H, m);
3.17 (1 H, 5); 3.25 (1 H, 5); 3.45 (1 H, t, ] = 7.2 Hz); 3.50 (1 H, t, J = 7.2 Hz).
BC-NMR (CDCl;): 14.0; 18.4; 25.1; 28.8; 29.5; 29.8; 30.2; 33.0; 35.0; 35.1;
35.2535.5; 35.7; 36.1; 36.2; 36.5; 36.8; 36.9; 37.0; 37.2; 40.3; 42.2; 44.3; 45.3;
56.7;56.8; 57.1; 59.5; 171.76; 171.84.
NMR (BT B 5 (S5 AH (TS =AB RS ) (rotamers) -
LC-MS: m/z: [M+H]" = 335.3, {REEH1 RN -

HF[106K 107 :

[0269] 5 BR1 : 107 3-1,4- & 5%-10-8 _12ER[4.2.4.2]+ DU 5E-9-
A (10-Butyl-1,4-dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one)

[0270]) AT FEsf(Potassium rert-butylate)(3.197% » 28.4ZE BN
AHEFRA0ZFN » N-Z I ELFHER % (N, N-dimethylformamide) 2 #) B D(A =,
(1)(5.05% » 23.72E B)IEWIR - TRV - RHEEYEZRER TE#
305758 o AFHLAC T Be(n-Butyl iodide)(5.23%¢ » 3.232 7t - 284ZEH)IIAR
P WAEER T I8/ - BINERSYTEEZ RN - FEERaRYIE
IR 2R ZER(100ZT1) » ARIRAZKG*40ZTHBEIRELIAW - BHEAHR IR o
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RZIRNGIE E 22 IRHE
EE © 53 75(84%)  RE
'H-NMR (CDCl;): 0.91 3 H, t, ] = 7.3 Hz); 1.22-1.34 (2 H, m); 1.42-1.50 (4 H,
m); 1.53—-1.62 (2 H, m); 1.81-1.88 (2 H, m); 1.91 (2 H, t, J = 6.9 Hz); 1.93-2.02
(2H, m); 3.26 (4 H, t,J = 7.0 Hz); 3.92-3.95 (4 H, m).
LC-MS: m/z: [M+H]" =268.3, R, =3.3 43$%

[0271) 0 BR2 @ 10T H-1,4- —&FFE-10-5 28 [4.2.4.2] UL
(10-Butyl-1,4-dioxa-10-azadispiro[4.2.4.2]tetradecane)

[0272] RAEFIA0ZF KU G IKIE 2 10T £-1,4- “&HE-10-1 =
LA IR [4.2.4.2] + P ke -9- L]
(10-Butyl-1,4-dioxa-10-azadispiro[4.2.4.2]tetradecan-9-one)(5.22 7%, » 19.52Z &
B ) ¥ 800 B HE S 7K Y S IE IR (20 22 71 ) & & {1 £8 £ (lithium  aluminium
hydride)f&i#¥#2(2.955%, - 77 82X EDIl R H KAl - BEERHESYIAES0°C
TNEHR66/NEF - FH/K(Q.95ZF) 0 15%E & (LEH(sodium hydroxide)iAW&(2.95
ZIHREFERIZK(8.85Z T/ NN A BIERE &Y Mt R vk all - B
FHESYHEZIR MR VNS - GRS IE S B e Y F T &
DRI LR - VEHR A BRER SNEZ IR E EL ZE JRHE -
FEE © 4.83 5 (98%) » B
'H-NMR (CDCl;): 0.90 (3 H, t, ] = 7.3 Hz); 1.26-1.36 (2 H, m); 1.40-1.49 (2 H,
m); 1.55-1.66 (10 H, m); 2.33-2.38 (4 H, m); 2.53 2 H, t, ] = 6.9 Hz); 3.92 (4
H, s).
LC-MS: m/z: [M+H]" =254.4, R, = 2.0 534

[0273] & BR 3 @ 2- T % -2- & & 8] [45] % &t -8- Hd

(2-Butyl-2-azaspiro[4.5]decan-8-one)
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[0274] HKAESYHRBEEGSOZEFH) 10T H-1,4- — & 5E-10- 1 18R
[4.2.4.2] + Y %% (10-Butyl-1,4-dioxa-10-azadispiro[4.2.4.2]tetradecane)(4.83
5e 0 19.1 ZEEE)EIAEERAEIR18/ N » AR1E ] — ZEX(diethyl ether)(3x20
ZTNRIREABRETEFEDE - F4NG & L$A(sodium hydroxide)iBFHikE 7K
MR g M (pPH~ )M A — & PR GE(4 <3021 ZERN - BRI 2= &
A P AE A BRI SHRZ R AR L 22U -

FEE * 3.54 TL(89%) » FEE U

'H-NMR (CDCl5): 0.92 3 H, t, J = 6.9 Hz); 1.34 (2 H, qd, ] = 14.3 and 7.2 Hz);
1.43-1.52 (2 H, m); 1.76 (2 H,t, J = 6.9 Hz); 1.87 (2 H, t, ] = 6.8 Hz); 2.31-2.38
(4 H, m); 2.39-2.44 (2 H, m); 2.49 (2 H, s); 2.62 (2 H, t, ] = 6.9 Hz).

[0275) 25 BR4 @ 2-T E-8- —HERE-2-FIRE([4.5] R b-8-F
(2-Butyl-8-dimethylamino-2-azaspiro[4.5]decane-8-carbonitrile)

[0276] Jui4NEEEZ(hydrochloric acid)(4.2327}) @ ARIRKHAT FER
Q0T 2-T £-2-FARER[4.51 R 5¢-8-F CMAEY)(3.5458 » 16.9Z2 K E A
1% > INA4096 —Fi#(dimethylamine)/KIEW(10.42 7} - 7532 EH) » Wirn4Al
E0°C > BIIAREZA.72T) - K E T (Potassium cyanide)(2.6737, » 402 HE
EIAZENEEYIH - WAEEIR MR8/ N o ARBF/K(SEFIIAZIR
FEER T - FHR & RGU6x I SEF)ZERNR Y - i& i < B HAE TR ERS
HZIBR AT B ZE IRHE
EE 1 4.27 7(96%) - BEEH
AR —IER G REYIRESY) -

H-NMR (CDCL) : FrEREE5EETE -

[0277]1 B BRS @ 2-T H-8-(RE @B EL)-2-FURER(4.5] % -8- 2 ]-
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— B # f& (2-Butyl-8-(iminophenylmethyl)-2-azaspiro[4.5]dec-8-yl]-
dimethylamine)

[0278] HR&ESR 0 °CZF » AL ZIE T BEf¥(di-n-butyl ether)(4.2
=7 7.62EH)Z | SMFEELR (phenyllithium) AR BN AR 40 FHE
K e BRI 2 2- T B -8- T HH B & A -2- IR [4.5] R ke -8- FH g
(2-Butyl-8-dimethylamino-2-azaspiro[4.5]decane-8-carbonitrile)iZ##(1.055 » 3.8
Z2EE) - REERESYEEE TR/ BR/K(10ZEH) K ENMENETR
(10ZFHH0A - TH#EBERIG KRR Z &5 G202 EEL - HEaHZ
B AE AR BR SRR eI A E 22 VRHE -

FEE 1 1.59 Za(> 100% - ¥HEY))
R EYIE—2 FE - HEFREITAiL -

H-NMR(DMSO-de): FTERFEUETTEFAE(R{EFFRIR YY) -
LC-MS: m/z: [M+H]* = 342.3, R, = 0.6 53§

[0279] HBR6 : [3-TE-8-(Z“HERE)-3-FIRER[4.5]1R5w-8- 1%
# B El  ([3-Butyl-8-(dimethylamino)-3-azaspiro[4.5]decan-8-yl]-
phenylmethanone)(E #1180 - Ma{EIEERIE B R E 181 » FERIEFEERGE
BY))

[0280] FIFEL(formic acid)(SmDEE{LIE Y U EIEIRE/ZK(1 2 1 > ~20
Z2)Z2-TES-(GFR/REFEFE)2-ABERM45]R-8-K]- —FHEIR
(2-Butyl-8-(iminophenylmethyl)-2-azaspiro[4.5]dec-8-yl]-dimethylamine)
(1.57%% » iz %3 8BE ) ZHEVAIR » MAEER NEHR18/N\KF - SRR HEIY
FURTE B 29 RHE - S /KB YH JBE ZEEG X102 ZEEY - &1t
Bt 2 K ZEE I A INS B CSNE G s T - T FH & S (G x20ZEF)

Z5HY - ARBRFEH 2 B A AR AT B MEZ G 7 B Ze 1R iE - &S/
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FRER(95 : 5) Fe 1 Yo BRI FH EE VDA R €0 /& 77 B 15(flash chromatography)(100
5T 0 20x4.0BEK)MiML o B TIERR R E MM - FEOSEER
22 IRATE - IR RV AT | MARBRSTVAVR - MR R — &G 102Z7T)
ZEHY o BRSBTS EZ B T E 22 1R
HHI106(RHEFEFILZEY)
EE 250 Z55(19%) » R
'H-NMR (CDCl;): 0.88 (3 H, t, ] = 7.3 Hz); 1.24-1.37 (4 H, m); 1.39-1.54 (4 H,
m); 1.62—1.71 (4 H, m); 2.03-2.09 (2 H, m); 2.26 (2 H, s); 2.31 (6 H, s); 2.32-
2.37 (2 H, m); 2.57 (2 H, t, ] = 6.8 Hz); 7.33-7.39 (2 H, m); 7.43-7.49 (1 H, m);
8.21-8.25 (2 H, m).
LC-MS: m/z: [M+H]" =343.4, R, = 2.2 534&
BH107GEMm M IR G R EY)
EE 170 Z25(13%) © BETOH
'H-NMR (CDCl;): 0.92 (3 H, t, ] = 7.3 Hz); 1.27-1.38 (4 H, m); 1.46-1.65 (8 H,
m); 2.06-2.12 (2 H, m); 2.32 (6 H, s); 2.47-2.52 (2 H, m); 2.55 (s, 2 H); 2.63 (2
H, t, ] = 6.8 Hz); 7.34-7.39 (2 H, m); 7.44-7.49 (1 H, m); 8.20-8.24 (2 H, m).
LC-MS: m/z: [M+H]" =343.4, R, =2.2 43§%

117 :

[0281] 8-(5-&MEWy-2-5)-8- — FHE R E-3- FIRIR [4.5] R K -4-FH
(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one)( & 5
117 » —IEERR R

[0282] MR&ERZT » BAERTSZ - HE/K Y SRR & 8-(— FH B &
#z )1- & £ 2- A OB &’ [45] X k£ 8- H B

(8-(dimethylamino)-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(1.76 7, » 7.9%
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EE)AW - RIEZFEIALE M SRR Z0.5M 5-&-2- by B R (b 8%
(5-chloro-2-thienylmagnesium bromide)(5.2975% » 48ZZF} » 23 9= ELH )R
% ELEBEBR - BEEZIBIRASC MEHBE - FEINA 100ZFH 8850
g% (ammonium chloride)yA¥&1% » #f VU EIRTEIE E 22K - BEI /KB
Fi @ FBEG*S0ZEFNZERL > WiHGE & A HE A SRS LERA R (SOZETF)
ek - FITERSNEZ IR RAE 22 IRE - AR 2B ZEE/FREZ(97 © )R EY)
(2.45 50 )RR (. f& 77 Bt i (flash chromatography )(100737, - 20x4.07& )AL, -

EH117(—IESE G EAEY)
EE 147 35(5%) 0 BEAERE

15585 1 198-201 °C

'"H-NMR (CDCl;): 1.28-1.34 (2 H, m); 1.61-1.68 (2 H, m); 2.01 @ H, t,J = 6.9
Hz); 2.12 (6 H, s); 2.17 (2 H, dt, ] = 13.1 and 3.1 Hz), 2.32-2.40 (2 H, m); 3.28—
3.32 (2 H, m); 5.90 (1 H, brs); 6.60 (1 H, d, J = 3.8 Hz); 6.83 (1 H, d, J = 3.8
Hz).
3C-NMR (CDCls): 27.9; 31.5; 32.7; 37.9; 38.7; 43.1; 58.9; 123.1; 125.2, 127.4;
144.4; 182.4.
LC-MS: m/z: [MH-HNMe,]" = 268.2, R, = 2.6 4}4&
152 :

[0283] B-(ZHEZREL)-8-(5-FEEEY-2-K)-3-FIRER[4.5] R Fe-2-
i (8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-2-one)
(BBI152 - MEIESEEEEY)

[0284) % =% ZE&(Trifluoroacetic acid)(SZEF)INA MK — &,
ERE(S0Z2TT)Z 8-(Z FHERE)-8-(5-FHE By -2-5)-2- 8 -3-FIRIR([4.5] %
I -3- # i i3 T B Fig
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(8-(dimethylamino)-8-(5-methylthiophen-2-yl)-2-oxo-3-azaspiro[4.5]decane-3-c
arboxylic acid tert-butyl ester)(FEPEIESE(E BAEY)(900=Z T 5 23EEE A
W FERREYMEER T B3/ EZ RN - B —&FHC0ZEFH)
IOASRERY) » FEIRIER E 8 (sodium bicarbonate)lFR(3x20Z FH)EIRIE &
Y] o RIGRIAA BAH RS SN T B 22 IRiE - SR — &by FEZ(14 -
1) 52 0.5% S 7K (25%FE 7K 1 ) RH 7EE ¥ (622 2 e ) R 1R 53 4, J@ 43 i v (flash
chromatography)(1835, » 20x2.0:K)#ti{L, -
BHl1S2(BR I ES G 2 EY)
EE 502 ZT(75%) » B AE
125 198-201 °C
'H-NMR (CDCl;): 1.46-1.54 (2 H, m); 1.72—1.80 (2 H, m); 1.85-2.10 (4 H, m);
2.11 (6 H, s); 2.25 (2 H, s); 2.45 3 H, d, ] = 1.0 Hz); 3.07 (2 H, s); 5.72 (1 H, br
s); 6.61 (1 H, d, J = 3.5 Hz); 6.66-6.69 (1 H, m).
C-NMR (CDCly): 15.2; 32.6; 32.8; 38.2; 38.9; 42.3; 53.7; 59.7; 124.5; 125.0;
137.9; 177.4.
LC-MS: m/z: [MH-HNMe,]" = 248.3 (100 %) and [M+H]" =293.3 (10 %), R,
=22 53¢
153 :

[0285]  8-(—H B EL)-8-(5- FH B ey -2-BL)-3- FARER [4.5] R b -2-
i (8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-2-one)
(BPI153 » FERRMEFES R EAEY))

[0286] & =% LE&(Trifluoroacetic acid)(SEFTH)IIAIEIHEK &
FEE(S0ZTT)iZ 8-(— FR LG L )-8-(5- FH BNy - 2-56)-2- -3 - IR IR [4.5] %
ft -3- % L3 Bt T 5= FE g
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(8-(dimethylamino)-8-(5-methylthiophen-2-y1)-2-0x0-3-azaspiro[4.5]decane-3-c
arboxylic acid tert-butyl ester)(B #1251 » JERREIEEE (G EMEY))(820Z T8, » 2.09
Z2EE)ER > HERMESYEEIR T3/ N E B Z2ENE - B &5kt
GOZMNNATRERY) » FEuFIRREL E M (sodium bicarbonate)iFEHE (3 <20 F)
TERIE ST - ARBREHH I TRERENEZ IR TR 22 R i - 2P — & H b/
FEE(95 © 5) 1% REIK(25%FEK TR E Y (S30Z 5 IRE (4 J& 57 B 1%
(flash chromatography)(185% » 20x2.0%5K )ik, -
B OI1S3GEER IR G RAEY)
EE 425 235(70%) > BHEGEEE
'H-NMR (CDCl;): 1.46-1.56 (2 H, m); 1.74—1.84 (2 H, m); 1.86-2.09 (4 H, m);
2.11 (6 H, s); 2.115 (2 H, s); 2.47 3 H, d, J = 1.1 Hz); 3.22 (2 H, s); 5.78 (1 H,
brs); 6.61 (1 H, d, J = 3.5 Hz); 6.67-6.69 (1 H, m).
BC-NMR (CDCls): 15.2; 32.6; 38.1; 38.8; 43.2; 52.7; 59.4; 124.5; 124.9; 137.9;
140.0; 177.4.
LC-MS: m/z: [M+H]" =293.3, R, =2.2 434
162 :

[0287] BRI : 8- HEGHE-8-FE-2-FIRIR4.51K -3
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)

[0288] TMRERZ T BHAT30Z MK U Gk & 8- — FAEL & E-3-
s X 22 & # E® [45] X k-8 B jE
(8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(S36 25, » 2.4
EEVEBZEEIMAZIERUSIRMEGES » 6Z2EEH)Z2ME R &I
(phenylmagnesium chloride)/FHRIIHANIZE0°C - BEZ IR SMEEIR T E#:
18/]NFf » FENIABIRI& L% (ammonium chloride)EHR(15EFH)Z % » B85
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it o K KAEH LB ZBR(3x30ZFH)ZEEY - B &< B8 A hRERSReZ 5l
TEEZZEHE -

FEEE 601 Z55(92%) © B HEERBGEEY)

JESRGRBYNREY) | % - FEMRMELEER=1 ¢

FESRREMEY)Z [EHR 2 'H-NMR [E3Ech HN-CH, BE7E 3.27(RR 1 IEsE (S
FREY K 3.02 ppmGEiR I IESH G EEY)) . B BIEHIE -

[0289] P ER2 : 8- HRRLGREL-3-Sf-8- A E-2-FURIR [4.5] % bt-2-
#% B A T % Eg (8-Dimethylamino-3-oxo-8-phenyl-2-azaspiro[4.5]decan-
2-carboxylic acid tert-butyl ester)

[0290) % ¥& 7% 30 = 7 M /K 0 &k i 2 = R T 2 Z R BR B
(di-tert-butyl dicarbonate)(4.057% » 18.6 25 EL H )i I Fr 4- — F EL & EE i
(4-dimethylaminopyridine)(206 Z£ 5z, » 1.69Z2 & H) » I A BN E K ZHE
(acetonitrile)(300Z ) 5z FE/K TU S LI (100 )2 8- — FREL G Bk -8- I - 2-
. LR 521 [4.5] £ Vo -3- F
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)(4.605% » 16.9ZE 51 )
BIR - WRHEEYHEE R TR - HRNERT S » HIMABREKZ
AE(10ZT )2 —RUT £ " hkBEESTAWR(2.005, - 9= H) » WiAES0 °C LR
YIRS/ NS AE IR T HEFR18/ R - RIRIGEBIIEEZRRZE > HEeY
A & RBE(100Z T )VERF - A HZKGXS0ZTT) K A E L ERIB R (S0ZFT)
BEIRELEIR - FHRFE AR FITRBR SNSRI e H 22 IRHE - IR LB ZE/
FHEZO © DR EY(7.0050) R H /G 43 B (flash chromatography)(400
5 0 20x7.SEEK )AL -

FEMEIESRIR R
EE ¢ 1.40 30(22%) - BHGERE
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J58E : 174-176 °C

'H-NMR (CDCl;): 1.34-1.42 (2 H, m); 1.53 (9 H, s); 1.72-1.82 (2 H, m); 1.96—
2.03 (2 H, m); 2.04 (6 H, s); 2.10-2.24 (2 H, m); 2.25 (2 H, s); 3.61 (2 H, s);
7.26-7.31 (3 H, m); 7.36-7.41 (2 H, m).

BC-NMR (CDCl;): 28.1; 30.0; 32.2; 34.3; 38.0; 45.8; 56.6; 60.1; 82.8; 126.8;
127.4;, 127.8; 150.1; 173.4.

LC-MS: m/z: [M+H]" =373.4, R, = 2.6 534

RS B Y

FEE 1 1.26 50(20%) - EHAEEE

12k © 176-181 °C

'H-NMR (CDCl;): 1.34-1.44 (2 H, m); 1.48 (9 H, s); 1.68—1.77 (2 H, m); 1.90—
2.03 (2 H, m); 2.04 (6 H, s); 2.15-2.30 (2 H, m); 2.48 (2 H, s); 3.36 (2 H, s);
7.28-7.32 (3 H, m); 7.36-7.42 (2 H, m).

PC-NMR (CDCl3): 28.0; 29.8; 32.3; 34.5; 38.0; 44.9; 57.6; 60.3; 60.5; 82.7;
126.8; 127.5; 127.8; 136.2; 150.1; 173.4.

LC-MS: m/z: [M+H]* =373.4, R, = 3.0 $34%

[0201] ER3 @ 8- “HRERE-3-FE-2-FIRIR[4.5] R ET-3-
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)(FE M (£ FIEEZ (S E 1
Z)

[0292) & =& ZEE(Trifluoroacetic acid)(SEFH)IIAEIEAK &
HE(S0ZF) 2 8- R B R E-3- A M-8- A5 2- TURIR 4.5 RS- 2- R AU T
HEE(8-dimethylamino-3-oxo-8-phenyl-2-azaspiro[4.5]decane-2-carboxylic acid
tert-butyl ester) GEMREFEER B ERBY))(1.465¢ > 3.IZE BB » BEEBERSE
MITEER N3/ NI R RN - BRIEREYTEEZSRNE - WIRER

126



201607923

VIR —EF LSO )G E > B A BRI B €8N (sodium bicarbonate)i& %
(BxROZF)EIRELATR - IR A P P BNz R A E 2o VRAE -
FEE 1 1.03 H(96%) 0 BHEERE

1%k © >260 °C

'H-NMR (CDCl3): 1.37-1.46 (2 H, m); 1.76-1.84 (2 H, m); 1.90-2.02 (2 H, br
s); 2.04 (6 H, s); 2.06 (2 H, s); 2.15-2.27 (2 H, br s); 3.27 (2 H, s); 5.60 (1 H, s);
7.26-7.32 (3 H, m); 7.36-7.42 (2 H, m).

[0293] 25 BR4: 8-(CHEGEEL)-3-FHE-8- L EL-3-FURIR[4.5] 47 -2-
B (8-(Dimethylamino)-3-methyl-8-phenyl-3-azaspiro[4.5]decan-2-one)( & 1
162 - FEM4EIESRIGEEY))

[0294]) YA T E248(Potassium fers-butylate)(7T4Z52 » 0.66ZEE )
A FE20 2 MK UM & Bk Ok KN > N- Z F K H R %
(N, N-dimethylformamide)(3Z 7). 8- — FH B G Bk -8- 5 -2- FR TR [4.5] bt
-3- i (8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)( JE 5 14 IF §5 15
EEY))(150275% > 0.55Z2EH)RFH @ RS YEER #3058 -
B YR 5 (methyl fodide) (942 TT » 413FF » 0.66ZEELENNIA » SR,
YR =R MEPES/INE - ABHARAE B2 RN fEIA LB ZAE(50ZF)
L& BIEEYIHKGX20Z )ik - F i E #AE FH 5% B B (formic
acid)(3x20Z FF)ZHY - & HCEEME - /KIEASNE S AR FIETZpH 10
Al B8 ZEE(3 202 FH)ZEHN BRI S 2 BB R BR SRR R fE L 22
=g o
BHPN62GERmMFEHR B RREY)

FEE  120250(76%) - BHGEE
KAZE : 145-148 °C
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'H-NMR (CDCl;): 1.33-1.42 (2 H, m); 1.70-1.78 (2 H, m); 1.85-2.02 (2 H, m);
2.03 (6 H, s); 2.12 (2 H, s); 2.13-2.25 (2 H, m); 2.83 (3 H, s); 3.34 (2 H, s);
7.24-7.31 (3 H, m); 7.35-7.41 (2 H, m).
C-NMR (CDCl5): 29.7; 30.2; 33.1; 35.5; 38.0; 44.2; 60.1; 60.5; 126.7; 127.4;
127.7; 173.8.
LC-MS: m/z: [M+H]" = 287.4,R, = 1.3 53§#

186 :

[0295] 5 ERI : 2-[3-FT H_HHYIEEE-3-FE T E]-8-—HEE
x -8 F HE 2- FH B E [45] X kK -3- W
(2-[3-(tert-Butyldimethylsilanyloxy)-3-methylbutyl]-8-dimethylamino-8-phenyl-
2-azaspiro[4.5]decan-3-one)

[0296] RAEHE/K = FREL RS (dimethylsulfoxide)(SZF1)Z H 2282 15%
BMIAREEEN(1062 7 © 2.64Z2 K B )RIFIRAEEIRIBIF4078 - SoifE8-—
HOE = B -8 F K -2- ® O OE [45 X Kk -3-
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)( B #4152 » 35 BR
t > JERRPEIESR G RIEYN(1802 5T © 0.66Z2XE F)IIAL » BRI —HE
T 2ml) 2 3-(R T HE ZHE S AEE)3-FE T E-4- P AT ERE A
(3-(tert-butyldimethylsilyloxy)-3-methylbutyl 4-methylbenzenesulfonate)(272%
50 0.73Z2E B)BIINA - RR LR SVIHEEIR MRIE2/NEF - B RhE
A FHEERINmI)Z 3-(R T T R ER S EL-3- A T B -4- AR ERE
EE(3-(tert-butyldimethylsilyloxy)-3-methylbutyl 4-methylbenzenesulfonate)(136
257 0 037Z2E BB - RBKEZREVIEEIR TR 18/\EE - 33
BK(100ZTT) » IIAZNEEYIT » WiKZIEEYIH LEROER(4x20ZFH)ZE
0 - & H SRV BRSNEC R R E B 22 IRNE - R BB RS
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(toluene)(3x10Z 1) » M BHE SR REME B2 1848 - MEYHTFS M
1H(420£ 57 » > 100%) - BIFEE—F IE -

[0297) 25 BR2: 8- HEGEHE-2-3-FRE-3-FE T 5)-8-5-2-7UF
P2 [4.5] % f52 -3- il (8-Dimethylamino-2-(3-hydroxy-3-methylbutyl)-8-phenyl-2-
azaspiro[4.5]decan-3-one)(E #1186 - JEHR4IFER B EIEY))

[0298] 2NEEEL(7.5SZ2FH)IIAZRENFEEQRIZ)Z2-[3-/ T &
R EE-3-FHE T E-8- R ERE-8- K E-2-FIRER[4.5] R - 3-FR
(2-[3-(tert-Butyldimethylsilanyloxy)-3-methylbutyl]-8-dimethylamino-8-phenyl-
2-azaspiro[4.5]decan-3-one) GERR 4 IEER G MY < FHEVIATR(4202 50 i
%0.662 5 H) - K IINESYEERBI2/ N - A% A IMUREEFNE R
B R FE RS YERBE B T A E B 22 R A R - B &3 <202Z7)

ZHNE7KEEERY) - BEH B EAH AT ERSNEZ Bl A 22 IRAE - B M
“ &G/ R EE 4D ER R E A G 53 Btk (flash  chromatography)(18
5L 0 2020 KR,

B H186GEmMIES IR EZEY)

EE  105257(44%)  EVIRETOERE -

JS®E © 114-119°C -

'"H-NMR (CDCl5): 1.25 (6 H, s); 1.30-1.41 (2 H, m); 1.63-1.68 (2 H, m); 1.69—
1.79 (2 H, m); 1.91-2.03 (2 H, m); 2.02 (6 H, s); 2.12 (2 H, s); 2.13-2.24 (4 H,
m); 2.28-2.45 (1 H, br s); 3.27 (2 H, s); 3.37-3.42 (2 H, m); 7.25-7.30 (3 H, m);
7.35-7.40 (2 H, m). |

BC-NMR (CDCls): 29.6; 30.2; 32.8; 35.8; 38.0; 38.8; 40.1; 44.5; 58.3; 60.1;
69.5; 126.7; 127.4; 127.7; 136.4; 174.0.

LC-MS: m/z: [MH-HNMe,]" = 314.3 (82 %) and [M+H]" =359.3 (100 %), R,= 5
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23558
187 :

[0299] BRI @ 2-B-fTH -HFWIEEE-3-FE T E]-8-“HESR
#x= -8 X K 2- & B OB’ [4s5] X k -3-
(2-[3~(tert-Butyldimethylsilanyloxy)-3-methylbutyl]-8-dimethylamino-8-phenyl-
2-azaspiro[4.5]decan-3-one)

[0300] RAEfHEZK — FRE:RA N (dimethylsulfoxide)(SETT) 2 H 2252
MAREEMIN(06Z 5 © 2.642E B ) RIFIRE =R M40 88 - 8- H
2 & B -8 F OH 2- A ¥ OE [45] X L 3- W
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)(180 Z 5%, - 0.66 % L1
EOIAR - FRAER = RELER(2m)Z 3-(RU T B R S ki Eh)-3-F 5
T E -4- B E ZE B B B (3-(tert-butyldimethylsilyloxy)-3-methylbutyl
4-methylbenzenesulfonate)(272Z 5, » 0.73 5 E B WATERIIA © 1EZIE N2/ )\
itk BEERNE R I EREEIN(2m) 2 3-(RU T B R ERY S e AR 3- AR T R
4- B OE ¥ B B B (3-(tert-butyldimethylsilyloxy)-3-methylbutyl
4-methylbenzenesulfonate)(136 5% » 0.37Z5 WA ENA - AREBEZIE
EBYEEIR TR 18/ - K /K(100ZF) » IIAZRREYF » Wk
BEYIH 2B B8 (42027 ZEAL - I & 1 < B TSR FIRER SR Gz R AT B 22
IRAE © RITRERY) I BVETE R R (toluene)(3x 102 F1) » 1T HRNE S KERE
HZ2EHE - MEYEFELMA@S0Z - > 100%) @ BIfE—F <E -

[0301) 2P BR2: 8- HERE-2-G-FKE-3-FHE T H)-8- K H-2-5iZ
% [4.5] 3& J5% -3- i (8-Dimethylamino-2-(3-hydroxy-3-methylbutyl)-8-phenyl-2-
azaspiro[4.5]decan-3-one)(BE 187 » fE4EIELRGEREY))

[0302] E2NEERE(7SEFDHIMARNENFEEQIZEF)Z2-[3-f T &

C
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TRt A E-3-FRE T ] 8- T R ESE-8-FE-2-FURIER (4.5 3 57-3-
(2-[3-(tert-Butyldimethylsilanyloxy)-3-methylbutyl]-8-dimethylamino-8-phenyl-
2-azaspiro[4.5]decan-3-one)(¥i 4 IF SR G FABY)) < HEVIAIR(A502 50 I %
0.66Z2% F ) > B IR SYITEEIRIEM2/ NG - AR I MERBLSTVA RIS
R N ER SV B A B ERR AR - a2 /KB & H
KE(G 2022 H)ZEHN - P& 2 A BRI FBR SN2 I R H 22 =i - B
CE M B (4 )R E YRR IR E 4 fF 53 M = (flash  chromatography)(18
e, 0 20x2.0FEK)FAL - L FEBEIZ EMRIR(S0Z2R) & H3-FE-1,3-
T ZEFHEE (3-methyl-1,3-butanediol) - Ay I &G/ FHER(9 © DRSIREE
J& 53 BEIR (1058 - 20 1. SEER) R, o
BEP187(HR M FEFHE REY)
EE 120 Z55(51%) » FREAH -
'H-NMR (CDCls): 1.21 (6 H, s); 1.32-1.40 (2 H, m); 1.56-1.61 (2 H, m); 1.67—
1.74 (2 H, m); 1.88-2.00 (2 H, m); 2.02 (6 H, s); 2.15-2.29 (2 H, m); 2.34 (2 H,
s); 3.02 (2 H, s); 3.31-3.36 (2 H, m); 7.24-7.30 (3 H, m); 7.35-7.40 (2 H, m).
BC-NMR (CDCl;): 29.5; 30.0; 33.0; 35.9; 38.0; 38.6; 40.0; 43.6; 59.2; 60.7;
69.5; 126.7; 127.6; 127.8; 136.2; 174.0.
LC-MS: m/z: [MH-HNMe,]" = 314.3 (100 %) and [M+H]" =359.4 (55 %), R
=2.6 778
213 :

[0303] P BRI: 3-(8- —HHELGERAL-8-MEy-2- -2 - RURER 4.5] 3% -2- )

N B B ES (3-(8-Dimethylamino-8-thiophen-2-yl-2-azaspiro[4.5]dec-2-yl)

propionic acid methyl ester)

i Z R FBE(Methy] acetate)(2.00 3¢ > 2.16 27} > 24 Z2HE)INABR 10 £ 5
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FHEK USRI BEF 21320 37, > 1.2 Z2EEH AR > HHESYI{E 150°C
T 3 R B RIEIRESYTEE BN R A & B 5/ BEE(95:5) ) 0.5%
KK Q5% FEKF)EEE Y (G65 = 77) R 5K & /& 4 B 7%= (flash

chromatography)(18 52, » 20x2.0 &Sk)#tiL, -

FEE 274 250(65%) > A -

'H-NMR (CDCl5): 1.33-1.41 (2 H, m); 1.51 (2 H, t, J = 6.8 Hz); 1.65-1.74 (2 H,
m); 1.87-2.00 (2 H, m); 2.10 (8 H, s); 2.44 (2 H, s); 2.47-2.56 (4 H, m); 2.70—
2.75 (2 H, m); 3.68 (3 H, s); 6.85 (1 H, d, J = 3.0 Hz); 7.03 (1 H, dd, J = 5.1 and
3.5 Hz); 7.23 (1 H, br d, J = 4.8 Hz).

[0304] ZBR2 : 1-[8-(CHEGRE)-8-MEHy-2-5-3-FIRER [4.5] b
-3-#£)-3- Z, £ -3- X B2 (1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]
decan-3-yl]-3-ethylpentan-3-ol) (& #1213 » Ma{EIFSHIGS2EY))

[0305)] MRERLZ T » BBHERIH E N EE(Titanium tetra-isopropylate)(45
250 0 ATt 0 0.16ZE ENINAVE IS B /K U SR 2 3-(8- —FREEE
-8- mE By -2- B o-2- FOER OER [45] X 2- HE )W B O B
(3-(8-dimethylamino-8-thiophen-2-yl-2-azaspiro[4.5]dec-2-yl)propionic  acid
methyl ester)(274Z ¢ > 0.78Z2E ENIATR » B BHAN LB 0.3IMZER AL
#k(ethylmagnesium bromide)(7.82 7t » 2.342 E B WA - 1L 1/ N B4R
EBZMINA - ARBRGZESYINRER TIEHERK - B 5% (sulfuric acid)
KIBRGCEMMAZRE 2EFOIREGYER - WEHEIZIFER: - 2M
MRBRSEWURHE S PIR pH1 0K 2B &Y — & bt (3 <3022 FH)ZEHY -
HE R G A BB Z BT E 2R - AR A & bt/ FEE
(95 : 5) K 1% ZRIK(25%FE 7K HR) A FE ZE ¥ (250 22 T AR IR I €6 g 47 Bf 1 (flash
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chromatography)(107%%, > 20x1.58K)#{L, -

. BH213(BMIFFH SR EY)
EE 85 25 (29%) > H
'H-NMR (CDCl;): 0.84 (6 H, t, J = 7.5 Hz); 1.31-1.58 (10 H, m); 1.64—1.74 (2
H, m); 1.88-1.98 (2 H, m); 2.00-2.09 (2 H, m); 2.10 (6 H, s); 2.48 (2 H, s); 2.58
(2H,t,J=7.0 Hz); 2.64-2.69 (2 H, m); 6.25 (1 H, br s); 6.83 (1 H, dd, J =3.5
and 1.1 Hz); 7.02 (1 H, dd, J = 5.1 and 3.5 Hz); 7.21 (1 H, dd, J = 5.1 and 1.1
Hz).
PC-NMR (CDCl;): 8.1; 26.9; 30.9; 33.5; 33.9; 37.2; 38.1; 40.9; 52.2; 53.5; 59.6;
65.5;74.9; 123.2; 124.8; 126.1; 143.1.
LC-MS: m/z: [M+H]" =379.4, R, = 1.9 43:§%

214 :

[0306] BRI : 8- FHERGEEL-8-EMy-2- B R BL-2- SR ER [4.5] R e
-1-fFl(8-Dimethylamino-8-thiophen-2-ylmethyl-2-azaspiro[4.5]decan-1-one)
ESERZET B8 42 (Lithium chloride)(269 2755 6.33 Z 5L H )7F Schlenk
BELAN < BAZESRAB S EINFA 10 7388 - BEE$E(220 25 > 9.05 Z2EE)IN
NEEY)  BXIESEREZE M EERZERELEEINEL 10 558 - KHEKUE
BRIFE(1.5 Z2FHRE S LF5HTEEzAEs - W —TERREZ 25% 2T EEl
#n(diisobutylaluminium hydride)FHINIA - ARERKHESYIEZER THEH S 7
# o E F(z0(1) » R 1 =R 2=FE)(400 2757 > 118 ZEE)IIA » i
B 2 2F KNS KM S ST A8 £ 2-(R B ) BEl
(2-(bromomethyl)thiophene)(1.18 57, » 6.66 ZE E)(HLIBAWE IR 4 A 1) FEhgz
R 40 ST 8E)IENR  RIEZRIMNAEZRIFTH T » B A IR B1A IR R
= B BIETE VAR - BN BIR S YTEZIR TH#F 30 08 - RIEAE 55 °C
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R 3 /NRF - ZIRARIEIIA 6 ZFEEFIE fLE(ammonium chloride)iF#E
WHRHE SYAEZIR TR 16 /NEF-TEIA 2M SEEMEH(8 Z71) 57K (30
2% FRREEYH LB ZER(2x100 Z5) R &5/ EE(7:1 50 Z2F)ZEHL -
R AR sRIELINIE TR0 ZTH)8EHE - MRS IR MAERZE
FRZTER] - ARRRIRERYN(706 ZI0)AMEN ZER(Q0 2 » @R RRER
A ZBRoui@EiEds L2 RERY) - WAEEEIRMIRT - RSHESRYH L
B ZFs/ P E(2:0.1 ©2:0.4)F0 1%ZK(25%KIEB)RE IR g 3Bt R (18 58
20x2 FEEA)RAL, -
FERRE ISR IR B
FEE 240 Z57(45%) » REATH
'H-NMR (CDCL): 1.15 (2 H, d, J = 13.1 Hz); 1.32 (2 H, t, ] = 14.1 Hz); 1.74-
1.87 (4 H, m); 2.02-2.12 (2 H, m); 2.29 (6 H, s); 2.85 (2 H, s); 3.21 2 H, t,J =
7.1 Hz); 6.16 (1 H, s); 6.75 (1 H, d, J = 2.8 Hz); 6.92 (1 H, dd, J = 5.2 and 3.4
Hz); 7.12 (1 H, dd, J = 5.2 and 1.2 Hz).
LC-MS: [M+H]": m/z=293.3, R, = 2.2 4345
IR G Y
EE 20 257(3.8%)  BEEMH
'H-NMR (CDCl;): 1.46—-1.63 (4 H, m); 1.70-1.85 (4 H, m); 2.00 2 H,t, ] = 6.9
Hz); 2.31 (6 H, s); 3.10 (2 H, s); 3.28 (2 H, t, ] = 6.9 Hz); 6.25 (1 H, s); 6.86 (1
H, dd, J = 3.4 Hz); 6.90 (1 H, dd, J = 5.1 Hz); 7.13 (1 H, dd, J = 5.1 Hz).
LC-MS: [M+H]": m/z = 293.3, R, = 0.6 53$%

[0307] 5 BR2: N> N-TFHEL-8-(HEy-2- 2L FR BL)-2- FURIR([4.51 %t
-8-fI%(N,N-Dimethyl-8-(thiophen-2-ylmethyl)-2-azaspiro[4.5]decan-8-amine)(3F

fi P FE SRR EARY)
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[0308] &SR ° 0 °CZT » FE—10ZF-SchlenkZEHE, - FHATROGETT
$HE 7K Y &, MK R o 8- — B BR R - 8- MR Iy -2- B FH BE -2- SRR ER [4.5] RS- 1- B
(8-Dimethylamino-8-thiophen-2-ylmethyl-2-azaspiro[4.5]decan-1-one)( JE 1 14
RSB EABY(23025T - 0.792EE) - RIGINETEH/KUSIKFE(SZE)Z
b gng(lithium aluminium hydride)fRFHR(1S0Z 5 » 3.9525 H) » #EHL
HKE IRHE S YIHESO°C M B#R16/NEF « SREEFE0°CTT » 7K (15084 F) » 15%
& EH(sodium hydroxide)VAHR(15064H) » TUEIRIF(10ZFHAR B FE XK
(4506 BRI A BIRLR &Y P B F AT E IR N EHE VN - B
PR IETRERERETE - T RER I A &8 R bT(2 <302 BNk - IERIEE ZE
IR R -
FEE 1 207 Z5w(95%)  FeE
'H-NMR (CDCl;): 1.20-1.28 (2 H, m); 1.33-1.45 (4 H, m); 1.60—1.71 (4 H, m);
2.28 (6 H, s); 2.65 (2 H, s); 2.87-2.93 (4 H, m); 6.76 (1 H, dd, J = 3.4 and 1.1
Hz); 6.92 (1 H, dd, J = 5.2 and 3.4 Hz); 7.12 (1 H, dd, ] = 5.2 and 1.2 Hz).
LC-MS: [M+H]": m/z =279.3, R,= 0.2 534&%

[0309] < ER3 : 1-(8-— FHELGREL-8-mEly-2- B FH AL -2- FUIRIR[4.5] %
-2- £ )- T %% -1- B (1-(8-Dimethylamino-8-thiophen-2-ylmethyl-2-azaspiro
[4.5]dec-2-yl)-butan-1-one)(B #1214 » FEMRIEIEER R REY))

[0310] MESR > ZFW|LZT > FE—10ZF SchlenklEiff, - HEF=2
f% (triethylamine)(116Z 37, » 16071 » 1.I4Z2 X E) » ARRIRIGHF T BEE(99
23 96Tt - 0.93ZEEDNIAZNANS EFASUK & F LN - N-ZHE
8-( B By -2- B R OE )2- /OB IR [MS] X bk -8 K
(N,N-Dimethyl-8-(thiophen-2-ylmethyl)-2-azaspiro[4.5]decan-8-amine)(JE 1 |4

FEREEEYN(1992 5% > 022X E)EW > HERESYAEER TH#16 5
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/INEF - B 20Z T AT BRSO » TENNA —EEEE(10ZFH)% » 184
TIHE - BEAKAE R R BB (225 TR - B2 B HHE AT BRI SN
BIR(Q0ZTT) - 0.2MEESIA7KIEIR(10Z) K BEFNE M SNEIR(10Z TH)E
TRUEHR o AR IR SRR R A H 2R FAT - B B 0o — 8 /S
(95:5>80:20) 21 %Z7K(25%FE7K ) RHHEYI (264 Z o) IR H L fg /3 Bt ik
(PuriFlash PF-15SIHP 8F0)#fift, - #8%% - B &5/ EE(95:5>80:20) &%
1%ZIRK2S%TEKFOFEFRE OGS BEE (T - 20x 15K B ML -
BH217GEE IR G RAEY)

EE  16125(65%) » R EE

FAEL © 86 °C

1H-NMR (CDCI3):0.94 (3 H, t, ] = 7.4 Hz); 1.21-1.47 (4 H, m); 1.56 (1 H, t, J
= 7.3 Hz); 1.60-1.77 (7 H, m); 2.18 (2 H, t, ] = 7.5 Hz); 2.27 and 2.28 (6 H, s);
2.88 and 2.90 (2 H, 2 s); 3.16 (1 H, s); 3.24 (1 H, s); 3.38-3.46 (2 H, m); 6.80—
6.73 (1 H, m); 6.91-6.94 (1 H, m); 7.13 (1 H, d, J = 5.1 Hz). FE(SEEE
R IMEAS SR AH GBI 288 ) (rotamers)

C-NMR (CDCl;): 13.99; 14.01; 18.3; 18.4; 28.5; 29.0; 29.8; 30.1; 31.1; 31.3;
32.7; 34.9; 36.3; 36.7; 37.1; 37.1; 40.1; 42.0; 44.2; 45.3; 57.36; 57.38; 59.4;
123.9; 124.0; 126.3; 126.5; 126.45; 126.60; 126.7; 141.0; 141.2; 171.7; 171.8.
LC-MS: [M+H]": m/z = 349.3, R, = 2.8 534&

234 :
[0311) % BB 1 : BB X #% -1- & 1k $% (Cyclopent-1-enemagnesium
bromide)
[0312] #EE(1.75¢ - T0RER) MRS AE L 2458 T hnEh - [l

TR - SRR A AR SN A S T G 75 ) B A -
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IS E N K SRR (23 = F) 2 1-78 38 7K 4 (1-bromocyclopentene)(10.3
5, TOEZEEED)BEREFHINA R KBRS YA - TEEIVT T8RS 1/ NE
BNAIEER  KESIBABRART 28K -

[0313] ER2: B-TEIN-1-fGE-1,4- T FIRIR[4.5]2-8-5)- “HEf%
((8-Cyclopent-1-enyl-1,4-dioxaspiro[4.5]dec-8-yl)-dimethylamine)

[0314] RAEREKIUGIRFE(A0ZTT)Z 8-( — FHEEEE)-1,4- —FiZ
B [4.5] % K -8 H f5 (8-(dimethylamino)-1,4-dioxaspiro[4.5]decane-8-
carbonitrile)(6.0537, » 28. 72 EDIEFRNNAR DL B 1 (% 102X E)FE
IR - ARBRBHREYAEER THHET » FN60°C N a2/ NEE - 211
EuFl& #%(ammonium chloride)iEVR(SOZ T1) KK (SOZTFHINANEF] R LAVK
wal o FANGEIMERHE SYIFEEPH 9 - fEH B - B KA 2%
ZBEE(G*S0ZTHZEN - K& H AR TR SRRz R G 7 22 0RAE - S H
TE B/ HEZ95 1 5) R 1%EIK(QR5%KIETR)EHH E YIRS A S B E
(4007%, » 20x7. 5K
FER 1 2.54 70(35%) » RSt
'H-NMR (CDCl3): 1.50-1.60 (2 H, m); 1.70-1.94 (8 H, m); 2.20 (6 H, s); 2.24—
2.30 (2 H, m); 2.31-2.39 (2 H, m); 3.88-3.96 (4 H, m); 5.53 (1 H, m).
BC-NMR (CDCl;): 23.6; 29.0; 31.4; 32.2; 33.1; 38.5; 58.4; 64.1; 109.0; 128.2;
143.8.
LC-MS: [M+H]": m/z =252.3, R, = 1.9 43:4%

[0315] 5 BR3 : (8-BRIKEE-14- S IBER[4.5]3-8-55)- — FHEL%
((8-Cyclopentyl-1,4-dioxaspiro[4.5]dec-8-yl)-dimethylamine)

[0316]) 5% iEMES I EEEE$E(5% rhodium on activated aluminium

oxide)(2.05%% > 12X B)INAZNAEF /K FEZ(220ml) i (8-BR /K- 1-FhFE-1.4- 5
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— s B OER OMS] X -8 H ) - Z B OE
((8-cyclopent-1-enyl-1,4-dioxaspiro[4.5]dec-8-yl)-dimethylamine)(2.53 5¢, > 10
Z2RE)EI - 124 barZ SR - KHRIZIRIESOCCHEHE 18/ Ny - R1RTE
ETASCE P EEE . i £ (Celite)BE - FHRNBAEEZZIRHE -

EE 2.51 55(100%) - FHE

'H-NMR (CDCl;): 1.20-1.34 (2 H, m); 1.38-1.64 (10 H, m); 1.68—1.78 (2 H, m);
1.82—-1.94 (2 H, m); 2.07 (1 H, m); 2.27 (6 H, s); 3.91-3.94 (4 H, m).

>C-NMR (CDCl;): 25.0; 28.0; 28.5; 30.0; 37.8; 43.8; 57.5; 64.1; 109.6.

[0317] % BR 4 @ 4 & X B 4 — H & B C
(4-Cyclopentyl-4-dimethylaminocyclohexanone)

[0318] A IMERERZKBIR(1S0ZTT)Z (8-BRKEE-1,4- SRR
[4.5] % -8- & )- — B E & ((8-Cyclopentyl-1,4-dioxaspiro[4.5]dec-8-yl)-
dimethylamine)(5.215¢ > 20.52 X B )IEIEEIR MEH48/NE - ARIEEHRES
VI @R HE2xT0Z TR - B ZKAE AANG S Ehia ks b F — &
FFE(4xS0ZFHZERN - & A HAR FHBRERSNEZ IR 7E L 22 R4
FEE  3.52 50(82%) > Ryl
'H-NMR (CDCls): 1.18-1.34 (2 H, m); 1.40-1.80 (8 H, m); 1.96-2.08 (2 H, m);
2.10-2.22 (3 H, m); 2.34 (6 H, s); 2.51-2.63 (2 H, m).

PC-NMR (CDCly): 24.9; 28.6; 30.1; 36.6; 37.2; 38.0; 43.4; 57.5.
£ gHMBC >¢&E 212 ppm A DUEBIZIHRERR -
LC-MS: [M+H]": m/z=210.3, R, = 0.8 434&

[0319] FERS ' 4 BRXKEA4_HATERECE- 28 LB

(4-Cyclopentyl-4-dimethylaminocyclohexylidene)-acetic acid ethyl ester)

[0320] HFRUT EE$H(Potassium tert-butanolate)(2.99757 » 26.7Z 5 FH)
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POATEFR30ZT /KN > N- " BB FEERZ(N, N-dimethylformamide) . 5
Z.B% = ZE(phosphonoacetic acid triethyl ester)(6.745% » 5.98%F} » 30.1 L1
BN RHEEYHAES°C T #R 1/ N A B =R - RATS0Z K
N > N-ZF B B F % (N, N-dimethylformamide) & 4- 3R [ B-4- — G IR O IR
(4-Cyclopentyl-4-dimethylaminocyclohexanone)(3.96 5 » 18. 92 BX ENAWE A
Z1& > FEER TEERIE S Y20/ - SRIREIAVKK(ISTE) - HEHIREWR
F ZE¥(diethyl ether)(4x40Z ) ZEHY - Fi & 2 B HEHFIRBESNGZ I TE
BTSN o 25 B EREIASIESYT RS R
TEEZZRME - #35 FERC i(cyclohexane) (R R » KB INAEIEERY+ -
WRHESYERBEAEERNE - HEERY(S A9T0)EIN L ZEEGOETT)
Al FH 10% FRER(S <302 FH) ZEHN - FHRF & H < BR TR 7KAH FI AN S S L shva i 1.
A6 FH A EE(S 30T H)ZERN - B 128 & 1 2 RS H PR BE SRz Inll 7 L 22
JRAE -

FEE * 4.36 50(77%) - BfEEH

'H-NMR (CDCl;): 1.14-1.70 (13 H, m); 1.78-2.40 (5 H, m); 2.32 (6 H, s); 2.57
(1 H,brt,J=13.9 Hz); 3.55 (1 H, br d, J = 12.6 Hz); 4.13 (2 H, q, ] = 7.0 Hz),
5.58 (1 H, s).

[0321] A BR6 : 4-FHKEA-“HERE-1-BEFREERCE)-ZB
Z. g ((4-Cyclopentyl-4-dimethylamino-1-nitromethylcyclohexyl)-acetic acid
ethyl ester)

[0322] BIEFEC(1.22ZFF » 1.072F 202X F)IIAB R KIY
SRKMEGTE2EAI)IC4+EXEA4_HFARERECE-ZBZE
(4-Cyclopentyl-4-dimethylaminocyclohexylidene)-acetic acid ethyl ester)(4.35
5 0 15.62 R H) KM IUIE T EE L #Z =7k &¥(tetra-n-butylammonium fluoride
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trihydrate)(5.365¢ > 172R B )R &Y - BHETRAET0°CHE#E7.5/NFF » SRIRTE45°C
18/NEf « IRNE S YIER 2R - RERARCHY JBRABE(1 © ARFRERY(9.9

S A TR CUE B (40077 - 20x7. 5K, -

FEE 3.04 3¢(57%) > RifEEH

'H-NMR (CDCl;): 1.26 (0.3 H, t, J = 7.0 Hz); 1.27 (2.7 H, t, ] = 7.1 Hz); 1.30-

1.75 (16 H, m); 2.06 (1 H, m); 2.24 (6 H, s); 2.46 (0.2 H, s); 2.59 (1.8 H, s); 4.15

(2H,q,J=7.1 Hz); 4.58 (1.8 H, s); 4.81 (0.2 H, s)

>C-NMR (CDCl;): 14.2; 25.05; 24.14; 25.4; 28.1; 28.45; 28.50; 35.0; 36.8; 37.7;

43.6;44.0; 44.1; 57.4; 60.1; 60.2; 84.3; 171.3.

IR IERGEBYIRESY) -

[0323] A BR7 © 8-ZR/NE-8- —HERE-2-FIRIR[4.5] 3 5<-3-F
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)

[0324] ¥50%Z7KRaney nickel#&IFW (1. 1SEZTH)INIAE I EZ(S0
ZEAVCGEREKEA-ZHERE-I-HEFERCDE)- LK LB
((4-Cyclopentyl-4-dimethylamino-1-nitromethylcyclohexyl)-acetic acid ethyl
ester)(3.0430 1AW  4£5 barZ GSREETIT - FRRIFRAECO°CHEFRS/NEF » 2R
BRI ICEER AR > R ERIERQ10ZTHEEE S L RERY) -
TG E 22 IRAE R -

FEE  2.36 3¢(100%) - RHTERE

'H-NMR (CDCl5): 1.16—1.80 (16 H, m); 2.05 (1 H, m); 2.12 (0.3 H, s); 2.20 (1.7
H, s); 2.26 (6 H, s); 3.09 (1.7 H, s); 3.18 (0.3 H, s); 6.04 (1 H, br s).
HAR—KRALEERE 71 ZIERGEEBYINESY) -

[0325] ZFBR8 : 8-BRIKEL-8- T HHELGEL-3- A M-2-FIRIER[4.5] %)
-2-#505 R T ZEBE(8-Cyclopentyl-8-dimethylamino-3-oxo0-2-azaspiro[4.5]decan-
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2-carboxylic acid tert-butyl ester)

[0326] FRAATR20ZF#E7K 2 5 (anhydrous acetonitrile)z — i T &
kP& EE(di-tert-butyl dicarbonate)(2.14757, © 9.83 2 EF AR M4- _HESE
NEE0%E (4-dimethylaminopyridine)(69Z v, » 0.87Z X H) » I A E/K LI
(acetonitrile)(60 Z 1) 2 8- B [k 5= -8- — FHEL R B -2- FIR IR [4.5] R be-3- B
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(2.36 7, » 8 922 &L
BV MRHREAYIESOCCIEARNET - BN H-NMR)R5EZ: » BAIA
—ARUT EHRBRER(2. 1450 - 9.83 K H) - AiAES50 °C NREELE S g 5418
INEF o EHR EYAEEZHRNG - WS RERY A S R(100ZF)EHE -
FA7K (3 80T K BRI S SRIA TR < SOZ T ek - B A H R EethiEs 1%
MAEEZEIRNE B @ B/ FRER(98 ¢ 2-95 ¢ S)RPFHEY)(3. 5450 )RIRH
& 538 (flash chromatography)(2005g > 20x5. 7HEK)fAL, -
eI E SR R
FEE 174 55(53%)  RUETERE
'H-NMR (CDCl3): 1.16-1.36 (6 H, m); 1.38-1.63 (6 H, m); 1.51 (9 H, s); 1.64—
1.80 (4 H, m); 2.05 (1 H, m); 2.26 (6 H, s); 2.40 (2 H, s); 3.44 (2 H, s).
IR Y
FEE 408 Z30(12%) - RETIH
'H-NMR (CDCl;): 1.10-1.85 (25 H, m); 2.06 (1 H, m); 2.25 (6 H, s); 2.32 (2 H,
s); 3.54 (2 H, s).

[0327)] 8RO : 8-ER/KEL-8- " HEEE-2-FIRIR([4.5]1 %5t -3-FH
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(FEMEME FE S5 1% B
&)

[0328) B =& ZBEB(Trifluoroacetic acid)(10ZFH)IIABINEAK Z & <
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(752 T 8- BRI IE-8- T FHEEE-3- A f-2- FIRIR[4.51 R 5e-2- 7R FL A
T 3 @ (8-Cyclopentyl-8-dimethylamino-3-oxo-2-azaspiro[4.5]decan-2-
carboxylic acid tert-butyl ester)-JERRIEIESEIE BAEY)(1.7455 > 4. TTZEEDIE
o RSV =R TRPER - KESYEEZTE - WEEERYWHA
“EHER(ISOZT)IEE - B BEFIREL € #M(sodium bicarbonate )& (3 x50
ZITMRELE T - 7K AE FH — &R bt/ 2 N EZ(isopropano IR 54)(4 1 1 > 3x50
ZITM)ZEHL - i E A PR BR SRRz e A E 22 1RME -

FEE ' 1.08 55(86%) » BHTERE

'"H-NMR (CDCl;): 1.16-1.82 (16 H, m); 2.06 (1 H, m); 2.21 (2 H, s); 2.26 (6 H,
s); 3.10 (2 H, s); 5.86 (1 H, br s).

[0329] A BR10 : 8-ERIGHEL-8- “HEFE-2-FIRIR[4.513R k5¢-3-F
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(H | JE 5 {4 Bk
)

[0330) &% =14 7B (Trifluoroacetic acid)(3.38ZZF I AVEF K —
AR EEQSETT) 8- TR E-8- T HERE-3- A -2-FURIR[4.51t-2-F4B%
# T % E8 (8-Cyclopentyl-8-dimethylamino-3-oxo-2-azaspiro[4.5]decan-2-
carboxylic acid tert-butyl ester)-#5il4:IEEE {5 EAEYI(446Z T » 2% 2255
B B R SYHEER N8R4 N - FIEEYEE BN - I
RRERYIH St (A0ZFHERE - B A EE § 8N (sodium bicarbonate)
R30I - KB & bt/ Z2 N EE(isopropanol iR &%)
(4 1 3x50ZFH)ZEY - B EHIHRTEEINEZ I B Z2EHE - RBRATEH
FRGE/BREZ(95 & 5) B 1% EIK(25% /KB IR B ERMI(326 2 S IR U (4 f& 40kt
i (flash chromatography)(3855 » 20x2.5ESH)4lifL, -

EE 176 25(54%) » HHEEE
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'"H-NMR (CDCl;3): 1.16-1.32 (4 H, m); 1.36-1.62 (8 H, m); 1.63-1.82 (4 H, m);
2.06 (1 H, m); 2.14 (2 H, s); 2.26 (6 H, s); 3.20 (2 H, s); 5.81 (1 H, br s).

(0331} R : 8-ERNE-3-Q-FRAE - ZEH)-8-(ZHERHR)-3-
2 0 5 [4.5] 3% Iz 2- il
(8-Cyclopentyl-3-(2-cyclopropyl-ethyl)-8-(dimethylamino)-3-azaspiro[4.5]deca
n-2-one)(E 234 » IEMRI4 IR IR EEY))

[0332] /éFAESE/K B 5 I (dimethylsulfoxide)(SETT)Z B E AL IR
(962757 © 2.392 X H )RRIFRAT ERBI407 88 - Foifé8-TRE-8- —_HER
5 -2- & 0 = [4.5] £ fe -3- P
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(FE 14 FE 65 15 2
REYN(1582757 » 0.62X H ) KFEREANFK —HEGNQE)Z2- B8R
B 7 B 4-FA EL RS RERTE (2-cyclopropylethyl 4-methylbenzenesulfonate)(144%E
5 0 0.62 5 BDIETRIKKINAGZIRITH - AR BREIESYEEIR T4/
FF - TE AN K —REMRQETIN 2- IR E L5 -4- F E KM
(2-cyclopropylethyl 4-methylbenzenesulfonate)(722Z55 » 0.3Z25% B AR
ARIEREY) - REBZEESVEER TSI/ - 8 K (150
ZTIMAENEEYH - WGBS L8 ZEEG*502)ZEEL - B&H
Z T HEHE IR BR SRR 1 R AT L 25 IR AE - FA &P bt/ FR B (98 - )i 5882 71 (300
Z0)REIRE G HE % (flash chromatography)(1837, » 20x2.0EE )AL, - AR
W T BS R0 2R B IEEY - SRRHIEAE S BEASEIZ A
FEYI(O0ZTIVE ML L ZAR(10Z ) » MRS TR FH 10% FF BE /KA R
(4x20ZTH)ZER - S B KEHING S SnE Rt - A & F
Je(4x202Z2 M) ZERY iR & 1 2 B HE PR BR SNEZ G 1 L 22 URHE -

B H234CG M I B 5 2EY)
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EE 131 255(66%) » TG

'H-NMR (CDCl;): 0.00—-0.05 (2 H, m); 0.38-0.45 (2 H, m); 0.61 (1 H, m); 1.10—
1.80 (18 H, m); 2.03 (1 H, m); 2.24 (6 H, s), 2.25 (2 H, s); 3.08 (2 H, s); 3.29 (2
H,t,J=7.2 Hz).

BC-NMR (CDCl;): 4.2; 8.5; 25.1; 25.4; 25.8; 26.0; 26.9; 28.5; 31.6; 32.3; 32.4;
36.3;37.8;,42.4;,42.5;44.2; 57.7; 61.1; 173.7.

LC-MS: [M+H]": m/z = 333.4, R, = 2.6 534&

[0333]) 272 ¢

[0334] BRI : 3-(8- " FRELEE-8- IR EE-2-FURIR([4.5]%-2-F) Nk
R BE (3-(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]dec-2-yl)propionic  acid
methyl ester)

[0335) BR&EEEFES(Methyl acrylate)(4.185%, 0 4. 202 F 46 ZHE FH)
DOAYER /K T Gk IR (2022 1) 2 N > N-— FH BL-8-TR -2 - R ER [4. 5] 38 e -8-
£ (N,N-dimethyl-8-phenyl-2-azaspiro[4.5]decan-8-amine (600 77, » 2.32FZE
BOEIR - MERE S YRS CHEFR18/NEf - B R IE RS YE R EE
RHRERPI(T6TZ50) H — & e/ FHER(95 © 5)F0.5%Z7K(25 % E7K H il IR
S EOE T RERG8TT » 20x2.5FK)FAL,

[0336] $ER2 @ 4-(8- " HHEFEEL-8-FE-2-FIRER[4.5]%-2-5)-2-F
¥ T -2- [ (4-(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]dec-2-yl)-2-
methylbutan-2-ol)(E§#1272)

[0337] MR&ERT @ BER R/ HEIRR(3:1):2 1AM E iR L 88
(methylmagnesium bromide)(1.26ZF} > 1.76 2 E B A RIIAB R /K TU & Ik
B (SEZTT)Z3-(8- — B R E-8- KA -2- IR ER [4.5] R -2- B ) N Bk B
(3-(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]dec-2-yl)propionic acid methyl-
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ester)(1502 5% * 0.44ZEEF WA @ M RHE SYIE IR THIRER - Bi5%hT
FRKBSTR(SETDINAZRBE T - WRHESYIBIZHER: - R 2MERERSTEA
R LR RE pH1 03l F — & EE (3302 1) ZEHN - BRI & < B HAH
PR ENEZ I IE H 22 URAE - AR BRITRERYI(1302 50 1AREIE ZFA ZBE(30Z
e - M AHSY%E KR ERG <202 ) ZERELAR © B RS BRMEKIEM
SMEEENARFRETZpHI0 > I B 2B ZEE(3x30ZETH AN - HRESH
B EAE BRI EZ IR e L 22 IR
B 272 ZS5HTEEE
'H-NMR (CDCl;): 1.22 (6 H, s); 1.23-1.30 (2 H, m); 1.44 (2 H, t, J = 7.1 Hz);
1.56-1.60 (2 H, m); 1.60—-1.70 (2 H, m); 1.80-1.97 (2 H, m); 2.01 (6 H, s);
2.10-2.26 (2 H, m); 2.52 (2 H, s); 2.57 (2 H, t, J= 7.1 Hz); 2.70-2.75 (2 H, m);
6.10-6.80 (1 H, br s); 7.22-7.30 (3 H, m); 7.32-7.39 (2 H, m).
PC-NMR (CDCly): 29.6; 31.0; 34.2; 37.7; 38.0; 38.3; 41.2; 52.8; 53.4; 60.5;
65.4; 71.0; 126.4; 127.6; 127.61.
LC-MS (method 1): m/z: [M+H]" =345.4,R,= 0.4 434&%

[0338]) 275 :

[0339] 3-Q-FRWNZEEZLE)-3-HEEIE-8-KE-3-FIHREIR[4.5] R be-2-
HR  (3-(2-Cyclopropylethyl)-8-methylamino-8-phenyl-3-azaspiro[4.5]decan-2-
one)(E 1275 - FEMRIEIESHIGRZRAEY))

[0340) #EN-Fff{ T —REEEGfZ(N-Iodosuccinimide)(348 55 1. 5522 5L
BEYIMABEREKZB0ZEINZ3-C-BEAELE)-3(CHERE)-8-FE

3- & B IR [4.5] X I% -2- Hd (3-(2-cyclopropylethyl)-8-(dimethylamino)-8-

phenyl-3-azaspiro[4.5]decan-2-one)(E {184 » FJERRIEFRT] » 35027 - 1.03E
SEWSW - WRAESYHEZIR TS/ - BaMEENINERGZIN 5
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ARSI R IR S VAR E IR T 121205588 - MBS B - KKAER T
EFBL(2x10Z2THZERL - K& H 2 B RETE E 22 R4 - HRERYI(S502 )
BREAEREGCET) » W 2MEREQEINAZRSIRF - RRFEER MR
LRSIV ING - BEERROE W AR (102 MR FH ZBEG > 1022715t
i - R LK A 2M E S M Ehvs Wi f(pH~ 10) - I — & £E(3%20
ETTZEE - & B AR AR TR SNEZ R A H 22 1= - SR R E Y (240
Z50)HA @R FREE(S0 © 1)520.5%FK(25%E/KH)EEEPharmPrep 60CC
L RREOE 3 BEER(1258 0 18x1LSEER)RIAL, - WFEER I P EZE & PharmPrep
60CCZ IR ESE T BEE(ATT - 14xLOBK) BRI -
BH275GEMm M FF SR ZEY)
FEE 1 155 Z5i(46%) - A
'H-NMR (CDCl;): 0.04-0.08 (2 H, m); 0.42-0.49 (2 H, m); 0.59-0.70 (1 H, m);
1.42 (2 H, dd, J = 14.4 and 7.01 Hz); 1.45-1.53 (2 H, m); 1.73-1.99 (7 H, m);
2.00 3 H, s); 2.24 (2 H, s); 3.22 2 H, s); 3.32-3.37 (2 H, m); 7.18-7.28 (1 H,
m); 7.32-7.39 (4 H, m).
C-NMR (CDCls): 4.3; 8.6; 28.6; 31.9; 32.4; 32.5; 35.8; 38.0; 42.6; 56.9; 59.7;
125.9; 126.5; 128.4; 173.5.
LC-MS: m/z: [M+H]" =327.3, R, =2.6 434&

[0341) EH[337:

[0342] ZBR1: 8- FELGEIL-8- [1.2.3] =ME-1-FL-2-FHRIR[4.5] b
-3-FR(8-Dimethylamino-8-[1.2.3]triazol-1-yl-2-azaspiro[4.5]decan-3-one)

[0343) & yE 7Y I8 & K R 2 2M — B i (dimethylamine) 5 ¥% (1.8 2
F - 3.6ZEH) - 1,2,3- =M(228Z 3 1914F » 33ZEH) K45 FE54 A(1.00
55) 0 AVE BRI K I8 & R I (30 2 71 ) 2 2- FMR B [4.5] R bt -3,8- —

146



201607923

(2-azaspiro[4.5]decane-3,8-dione)(S00£ 5%, » 3Z2EE WA @ FHESYHEE
IR N8/ o R EIRE YRR - IEIRAE 22 IRAE -
EE 704 Z257(89%) - REtEEE

[0344] DER2 @ 8-(S-GngEN)-2-H)-8- — G EL-2- FURER [4.5] %4t
-3-f(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-2-azaspiro[4.5]decan-3-one)

[0345] FE=RT - BAEFKNEIKFE(60Z) 2 8-~ FHERE-8-
[1.23] = ™ -1- EHE -2- & & & [45 X &k -3-
(8-dimethylamino-8-[1.2.3]triazol- 1-yl-2-azaspiro[4.5]decan-3-one) SR IEHE(2.10
50 % 8EEH)Z T INALE MY G IR 2 0.5M  5-4-2- ME by Fo R Ak 2%
(5-chloro-2-thienylmagnesium bromide)(45ZF » 22.5ZE E)FITWE » WHHE
EVIAESO°CHRFR6/ N R AE 2 TR 18/NRF » fENIABEFIEMELAHR(100
ZIH% o M - A ZERZEEG>30ZTNRFKAEZERY - & H T H A
FHSERIGE LS TIR(SOZTH R - MAREREREZ IR NENE - FREIRAE E 25
g
FEE 195 5(>100%) > BiREER
'H-NMR [EIZE(CDCL) BRI E S B YIRS YT E BB 55 -
LC-MS: m/z: [M+H]" =313.2, R, =2.3 534%

[0346] ZER3 : 8-(S-&MEN)-2-55)-8- — FHEGEHE-3-SM-2-F 18R
[4.5] e ke -2- E2 4 i Z T 8-S Fig
(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-2-car
boxylic acid tert-butyl ester)(i 4 5 3 M IR iR 5 ZAE )

[0347]) & KT E _HREEES(Di-tert-butyl dicarbonate)(1.9277 - 8.8
ZEH) K 4-— FAEEELHIE(4-dimethylaminopyridine)(10022 5% » 0.8 & H)
POAE R EK Y GIRIR (B0Z ) K /K ZAE (S0ZF )2 8-(5-E Ly -2-5)-8- 8
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— R HE & E 2- & B E®E ( 45 X kt -3-
(8-(5-chlorothiophen-2-yl)-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(1.70
5 lRZER B AW - WRHRSYHEEIR MR8/  fE4/NRE R 1K 1%
T3 Al — R T B TRk EEEE(1.923% - 8. 8B H) Kk — FHEEENIE(100Z5T
0. 832X E)INAKIEEY)  RAEBESYEZBE B4R - ZBEGRIER
EYITEEZERNE - BERYIAER Z & 5E(100Z )il B AW A7k (3%50
ZI1) RS SIBIR(SOZFHVENR - B E S AN BR SREZR L ZE
6 ° FHRAHEY(1.7050) FH ZBE ZEE/FEZ(30 : DR PUH G 53 HiE ik (10073T
20x4.0BK)RAL -

FER A IR IR Y

FEE 224 Z50(7%) » BAFEIH

'H-NMR (CDCls): 1.42-1.50 (3 H, m); 1.52 (9 H, s); 1.75-1.83 (2 H, m); 1.90—
2.03 (3 H, m); 2.12 (6 H, s); 2.32 (2 H, s); 3.56 (2 H, s); 6.60 (1 H, d, J = 3.8 Hz);
6.85 (1 H, d, J = 3.8 Hz).

ISR R SR

EE ' 260 Z57(8%) » BiFEuH

'H-NMR (CDCl;): 1.44-1.50 (3 H, m); 1.50 (9 H, s); 1.70—1.78 (2 H, m); 1.88—
2.03(3H,m); 2.11 (6 H, s); 2.43 (2 H, s); 3.44 (2 H, s); 6.61 (1 H,d, J = 3.8 Hz),
6.85(1 H,d, ] =3.8 Hz).

[0348] DBR4 © 8-(5-RUEND-2-K)-8- T FHEL G- 2-FUIRIR([4.5] 3¢kt
-3-f(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-2-azaspiro[4.5]decan-3-one)

[0349] % =% ZB&(Trifluoroacetic acid)2QZFH)IIAEIEA &
FRLE(20Z 7). 8-(5-FENF-2-5)-8- — B E-3- 8 A-2-FUIRER[4.5] Rt
2- % B R T ZE B (8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-oxo
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-2-azaspiro[4.5]decane-2-carboxylic acid tert-butyl ester)(FERE T FE S5 15 A%
YI)(224ZE 5% > 0.S4ZREETR - B R SYIEZR T3/ NFIERZ
=i - B — BB QOZTHINAZRERY) - F A IIREL & $M(sodium bicarbonate)
IETR(*20ZTHBEIREETR - SRR B E A BB SNRZ 8l L FL 22 R -
MR ISR RS
EE 126 Z55(74%) » BiFEOEE
52 ¢ 170-175 °C
'H-NMR (CDCl;): 1.46-1.55 (2 H, m); 1.76-1.85 (2 H, m); 1.90-2.01 (4 H, m);
2.11 (6 H, s); 2.14 (2 H, s); 3.22 (2 H, s); 5.55 (1 H, br s); 6.61 (1 H,d, ] =3.8
Hz); 6.85 (1 H, d, ] = 3.8 Hz).
i = & LE&(Trifluoroacetic acid)QZFH)INABEIREK &R (202 71):
8-(S-F e -2-55)-8- — AL SR AL -3-E-2-RURER 4.5 R be-2- AW AU | HlE
(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-2-car
boxylic acid tert-butyl ester)(fR4:FEEHREEY))(155 58 » 0.37TEEE)E
R RHEESYIEER MEM2/ R ZZIRNE - 8 F 5 (20=71)
IAZRERY) » FREEAIREE G4 (sodium bicarbonate) AW (3 <205 FHHEHEIR &
V) o HEE A PR RSN EZ R I A L 2O YR o
M IR Y
FEE 66 ZT(56%) @ RIREEE
'H-NMR (CDCl3): 1.46-1.54 (2 H, m); 1.75-1.83 (2 H, m); 1.89-2.03 (4 H, m);
2.12 (6 H, s); 2.25 (2 H, s); 3.10 (2 H, s); 5.48 (1 H, brs); 6.61 (1 H,d, J =3.8
Hz); 6.85 (1 H, d, ] = 3.8 Hz).

(03501 ZPERS © 8-(5-&mEny-2-55)-8-(—HE&EE)-3-G-FHEE-3-H
= T HE )3 &# 8 ‘' [45] X fk -2- WEg

149



201607923

(8-(5-Chlorothiophen-2-yl)-8-(dimethylamino)-3-(3-methoxy-3-methylbutyl)-3-
azaspiro[4.5]decan-2-one)(E #1460 - FEfR I E SRR EZIEY))

[0351] HFFEHE/K — H EL RN (dimethylsulfoxide)(10 2 F) & H 225z
B RS A6 ZTT » 2AZE B IRFIRAE = IRIBHR40558 - 1K8-(5-&,
mE oMy -2- B )-8 — OB R B -2- K OB OB (45 X Lk -3-
(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-2-azaspiro[4.5]decan-3-one)( JE &
TERY > 12625 » 041 2R H)K3-FEE-3-FET - 1-EFEHEEA
(3-methoxy-3-methylbut-1-yl tosylate)(1362Z 5% » 0.52ZE E)INAZZEISW
LR R EREYEZER TR - FER/KGOZFIARE » X IE
BEYH LR ZEEG 302 TN - & B A FIRR B ENEZ el B g -
FHRHEWAE B 2R - KB ERY) SCB VAL FH Z(toluene) - [ HRE &KX
HAERZZURME » Bt & B/ FER(95 © 5) R 0.5%FIK(25%1EK F)RHE
EEVI(1522 30 R U G g 73 BEE (1058 » 20x1LSEEK)MIL, -
BEB337GEmMEIESHR ZEY)
FEE T IBEF(58%) - B AEEE
f52E © 86-90 °C
'H-NMR (CDCl;): 1.18 (6 H, s); 1.41-1.49 (2 H, m); 1.62—1.69 (2 H, m); 1.70—
1.79 (2 H, m); 1.91-2.00 (4 H, m); 2.10 (6 H, s); 2.18 (2 H, s); 3.19 (3 H, s);
3.20 (2 H, s); 3.28-3.34 (2 H, m); 6.60 (1 H, d, J =3.8 Hz); 6.84 (1 H, d, J = 3.8
Hz).
BC-NMR (CDCl5): 24.9; 32.4; 32.6; 35.5; 36.8; 38.0; 38.2; 44.3; 49.2; 58.0;
59.6; 73.5; 124.2; 124.5; 127.8; 173.2.
LC-MS: m/z: [M+H]" =414.3, R, = 2.8 434&

[0352] 364 :
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[0353] A ER1 @ BT E-2-FIFEEM45]XK-8-H) _HEK
((8-Butyl-2-azaspiro[4.5]dec-8-yl)-dimethylamine)

[0354] fE—RUENNEGE . EEE  BRETSOZ /K U S kR .2 BHl
1Y (ST » 19 83 5L EN) INEI7E £ /K DU G IK I (SOREFH) 2 Ffk 4542 lithium
aluminium hydride)f&7F¥&(3.01%5¢, - 7922 EE)IEFIR FHuvKieal] - HRHES
YIFESO°C N RHR 18/ N » AAIRAE=R N 72/ - FHZKGET) » 15% & &M
$M(sodium hydroxidefFHR(BZ2HARBRFHH/KOZEM)ZFWINAZZ K IERS
YRl [ElF FHOKS Al - SRR S YIEZE IR T2/ NKF - B RISeEE
ThDIETE N A R ER Y F U SRR v VYR FITBRENEZ BAIG 7E B 22 1R
RFRERYIVEAE R P EEBR (B <25ZTT) » ARBFEEWST IIEE 22 =S -
EEE 471 35(100%) - FEE
'H-NMR (CDCL): 0.87 3 H, t, J = 7.1 Hz); 1.14-1.33 (10 H, m); 1.44-1.57 (8
H, m); 2.13 (6 H, 5); 2.80 (2 H, t, J = 7.1 Hz); 3.65 (1 H, br s).

[0355] ZBR2 @ 1-(8-T %6-8-HHEERE-3-FIRIR[4.5]1Re-3-5)-2-
¥ N 3 Z Bl (1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-
cyclopropylethanone)(E {1364 » x4 IEEH1G: EEEY))

[0356] N » N'-$RE: —BEI%(N,N'-Carbonyldiimidazole)(122 % 7. »
0.8 Z &= H) N AR HE/K UG K (10Z T1) L BN L B& (cyclopropylacetic
acid)(13725% @ 142K ENAW » WRHE SRR NEHR2/NEF - 2 1%
BT K MY S IR IR (102 ) 2 (8- T B -2- FIRIR[4.5] % -8-8)- — FE %
((8-Butyl-2-azaspiro[4.5]dec-8-yl)-dimethylamine)(238ZZ 3 » | 0ZZEL B JYAHG I
A WRHE S YHERIGT NS 2/ N - B IEA T B 2R - I
RERER YA TN LB ZBR(A0ZTT) - 15212 i W A IMBREREFA R (2 <202 F) »
7K(3x20Z2T1) K B E A EMIB VR (QOZ T ek - FITRERERGZ IR IR E 22 IR
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Wi - R ZERZE/FEZO © DEHEDQ10Z 53R PuR g 5Bk (105 -
20x 1.5 -

EP364(FaMEFES R REY)

EE 93 Ew33%) > BEEH

'H-NMR (CDCl;): 0.13-0.17 (2 H, m); 0.52-0.57 (2 H, m); 0.91 3 H, t, J = 7.1
Hz); 1.04-1.13 (1 H, m); 1.16-1.46 (10 H, m); 1.50-1.67 (4 H, m, overlapped
by the water signal), 1.72 (0.8 H, t, J = 7.2 Hz); 1.78 (1.2 H, t, ] = 7.1 Hz); 2.19
(2H, m); 2.21 (3 H, s); 2.22 (3 H,s); 3.18 (1 H, s); 3.30 (1 H, s); 3.43 (0.8 H, t,J
=7.1 Hz); 3.52 (1.2 H, t, ] = 7.2 Hz).

“C-NMR (CDCl;): 4.42; 4.44; 6.9; 7.0; 14.17; 14.20; 23.76; 23.81; 26.2, 26.6,
28.1; 28.9; 30.2; 30.5, 30.6; 30.8; 33.8; 36.3; 37.3; 37.4; 39.5; 39.9; 40.3; 42.2;
44.2; 45.3; 56.4; 56.5; 58.8; 171.40; 171.44.

LC-MS: m/z: [M+H]" =321.4 (100 %), R,=2.8 434%

[0357) 408 :

[0358] HBR1 @ “HE-B-FE-2-FBEM45]XR-8-F) K&
(Dimethyl-(8-phenyl-2-azaspiro[4.5]dec-8-yl)amine)

[0359] FE&ER T - BASH25Z A /K U Sk . B H143 1ARR(S-—
HOE &) FE 8 F OE 2- A W OE [45] X bkt -3-
F )(8-dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)( IE & 14 FE £5 15 2
WY 3272w » 1.2ERE)ZFREINATEE/KUSKFE(10ZH) 2 S /tiadE
(lithium aluminium hydride)fFHR(1142 5 ° 32EH) - RS YEER
T8/ N - HINRIERT S » RS YIINEAE S0°CA FHE#R3 /N - 7
ANAZK (20055 1) - IMESEACENEIR(S00HTT) B K (SO0 1% - IRHE S
FRUNE » BRI ROE BB &R - IEYR FARRER NG R 1E B 22 1RHE -
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FEE T 310Z51(100%) » B

'H-NMR (CDCl;): 1.23-1.32 (2 H, m); 1.54-1.62 2 H, m); 1.65 2 H, t, J = 7.1
Hz); 1.85-1.96 (2 H, m); 2.04 (6 H, s); 2.05-2.11 (1 H, m); 2.23-2.35 (2 H, m);
2.53 (2 H,s); 2.95 (2 H, t,] =7.1 Hz); 7.26-7.32 (3 H, m); 7.34-7.40 (2 H, m)

[0360]1 ZPBR2 : 2-EBRPNEL-1-[8-(ZFHREEE)-8-F5-3- R [4.5]
2% f -3- 3 |- Z B (2-Cyclopropyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro
[4.5]decan-3-yl]-ethanone)(E 11408 - FEiik 4 IESE(5 2AEY)

[0361] HN - N'-$HrE —BKIE(N,N'-Carbonyldiimidazole)(130ZZ 75 »
0.8%2 X )M AB KIS IR (202 TT) Z B2 N L B (cyclopropylacetic
acid)(100Z 757, » 96T » |Z2EENWAR @ MBS YRR TR/ -
FERFB T /K DU IR (ST ) & — R E-(8- TR AL -2- RURER [4.5] K -8-FD) i
(Dimethyl-(8-phenyl-2-azaspiro[4.5]dec-8-yl)amine)(1 5527 » 0.6 25 F 1AV
IMAZE - BHEEYTEREIE NEFEEI 2/ N o B35 R FEA IR B 22 1R
#ig - MRFFRERYIE IS LR ZEEGOZTT)  IREZ B MR BESMA TR (3%30
Z71) » IKG*30Z2T MBI E M EMBIRGOZTHBENR - FIRFE RSB >
FRERSNEZ BRI ETR - RARRAT B 22 IRME - B2l & H bt/ FER(95 © 5)50.5
% B IK(25%AE7K F)RIHEEYI (102 TR RH ELG 57 BEE(105E - 20x1.5%
7N
HH408GEMm M IES IR REY))

FEE ' 65 25 (32%) » B

'H-NMR (CDCl;): 0.06-0.16 (2 H, m); 0.47—0.57 (2 H, m); 0.97—1.12 (1 H, m);
1.24-1.40 (3 H, m); 1.60—1.70 (3 H, m); 1.80 (1 H, t, ] = 7.2 Hz); 1.88 (1 H, t, J
= 7.1 Hz); 2.04 (6 H, s); 2.07-2.22 (4 H, m); 3.06 and 3.18 (2 H, 2 s); 3.46 (1 H,

t,J=7.1Hz);3.54 (1 H,t,J=7.2 Hz); 7.26-7.32 3 H, m); 7.33-7.41 2 H, m). &
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PC-NMR (CDCls): 4.36; 4.42; 30.4; 30.5; 31.1; 34.2; 38.1; 39.4; 39.8; 40.3;
42.3; 44.2; 45.3; 58.0; 60.6; 126.7; 127.4; 127.5; 127.7; 171 .4.
LC-MS: m/z: [M+H] =341.3, R, =2.8 534&

[0362] 417 :

[0363] 2PERI1 @ [4-“HERE-4-(G-FEN-2-F)mIRCE]- LR L
fig ([4-Dimethylamino-4-(5-fluorothiophen-2-yl)-cyclohexylidene]-acetic acid
ethyl ester)

[0364]) ERUT fE§H(Potassium tert-butanolate)(1.2173%, > 10.8E H)
IIAGEFRISZF /KN » N- R ELHERZ (N, N-dimethylformamide). [ 5=
2. — Z.Bs(phosphonoacetic acid triethyl ester)(2.7377 » 2422 Ff » 12282 E
B BHEEYIHESO°C MR UNRFRIRG AN E =R - BEE RS TR20=27T
fE7KN » N-_—_H EHFEEIZ(N, N-dimethylformamide)« 4-( — BH EZF 3L)-4-(5-F,
e My -2- E ) I . B (4-(dimethylamino)-4-(5-fluorothiophen-2-yl)
cyclohexanone)(1.85%¢ » 7.66Z2 X E)EINAKIREY) - FEEIR M0/
I o SRILEIAVK/K(B0TE) © IR Z Bk (diethy] ether)(4x20ZZF1)ZEHY »
FRF S H AR IR ER SN R AE 22 IR - B IAZRERY)
t o FRIER Cbt(cyclohexane) KB NN » RILTHIRHE SYIHEE Z2IRNE - &
FRERYI(2.42g TR IR ZER ZBR(B0Z T FH 10% B ERZKYE W (S*30Z 1) 25
0 - Bi&EH < B KAE AN G SAEE TR (LI F — & e (5x3027T)
ZEEY - B S H BB R ERSNEZ R A E H 22 IR -

FEE ¢ 2.0 570(84%) ©
'H-NMR (CDCl;): 1.27 3 H, t, J = 7.1 Hz); 1.90-2.08 (2 H, m); 2.09-2.28 (4 H,
m); 2.17 (6 H, s); 2.82-2.96 (1 H, m); 3.00-3.15 (1 H, m); 414 (2 H, q,J=7.1

Hz); 5.62 (1 H, s); 6.38 (1 H, dd, J=3.9 and 1.6 Hz); 6.47 (1 H, t, J = 3.5 Hz).
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[0365] ZER2 © [4-_FHERE-4-G-BEY-2-5)-1-EFHEERC
. X - &4 B 24 BE ([4-Dimethylamino-4-(5-fluorothiophen-2-yl)-1-
nitromethylcyclohexyl]-acetic acid ethyl ester)

[0366) & U IE T & & 1k 8 = 7K & ¥ (Tetra-n-butylammonium
fluoride trihydrate)(555Z2 7% » 1.8 X F)FIHE F {5 (nitromethane)(5.40757 » 4.79
271 82 EE)INABERINSIKFEGOZT)Z[4- — FHERE-4-(5-FIEL)-2-
2 ) G = [ 5 I- Z 17 Z Fig
([4-Dimethylamino-4-(5-fluorothiophen-2-yl)-cyclohexylidene]-acetic acid ethyl
ester)(S002 57, .62 EDATR » I RHE S YIAET0CHRIIR3/INEF » ZARTE45°C
18/NKF o 1 S FEVSVRAE B 22 RAE - W AERT Y ZBRZER(2:1> L )RRERY)
(1. 3130)RAEBRICAY B [RE /G 77t (flash chromatography on spherical
silica gel)(PuriFlash PF-50SIHP - 50% » 1007, » 20x4.0BK)#i{l, - JEFZ
HE L EVR—ESREEBYRSYEIL © 1EEX) -

FEE - 415 Z25(70%) > BEE O

'H-NMR (CDCl;3): 1.24 and 1.26 3 H, 2 t, ] = 7.1 Hz); 1.46-1.53 (2 H, m);

1.77-1.86 (2 H, m); 1.93-2.01 (4 H, m); 2.10 (6 H, s); 2.48 (1 H, s); 2.60 (1 H,

s);4.12and 4.16 2 H, 2 q,J = 7.2 Hz); 4.64 (1 H, s); 4.76 (1 H, s); 6.38-6.43 (2

H, m).

LC-MS: m/z: [M+H]" = 373.32 (55 %) and [MH-NHMe,]" = 328.2 (100 %), R,
- =2.7 and 2.9 4385

[0367) 5BR3 : 8- FHELGIL-8-(S-FELy-2-55)-2- RUFIR[4.5] k¢
-3-fi(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decan-3-one)

[0368] KAAN10ZT LEE L [4-— FREREE-4-(5-mEY)-2-5)-1-18

2= H = IR = 2z - Z EZ Z Fig s

155



201607923

([4-Dimethylamino-4-(5-fluorothiophen-2-yl)-1-nitromethylcyclohexyl]-acetic
acid ethyl ester)(415275% © L. IZEEDBERIIAEKHGOTER © 5.52EFH) »
#{t#(ammonium chloride)(1.423%, » 282X H) Kk(1.1ZFHZIBEW T -
A2 IR S IAES0°C N BH R4/ NEF - BEE R SBIR SV - BBRERYIH ZFF
BEik o AF I BRI R SYo iR S MBI EE BO WA E E 22 PR R LS -
TR KA ZE G *20Z2TH)ZEER - & H < BRI A S/ IRE
(0T )Pk - MEEMES BERETE - FRERIE R Z2IRNE - RPHEEY(306
2Rt -

[0369]1 PRR4 @ 8- FHIELGREL-8-(S-mMEYy-2-5)-2- FUHRIR (4. 5]t
-3-fi(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decan-3-one)

[0370]) HAUT BEESH(Potassium tert-butylate)(419ZZ 755, » 3.7ZE E)IN
AR EZK UG IR (A0ZTT) FE3 (90025, » J.02EEE WA @ WHHES
VIFEZE R R 18/ TR - & MERIE R CEF) AT X FEE R
o RBRHESYIHERZZIRNE © ROK(SOZRFHINAZIZEERY) - I —&FH LT
(4x30ZTH)ZEREL KB - & H A A A SR AENE R GOZEF)BE
i > WEEAHBEAETRE - P RHRIRAE B 22 IRAE -
FEE 1 662257 (66%) - {EEE - AETEEIR
'H-NMR (CDCl;): 1.47-1.54 (2 H, m); 1.75-1.83 (2 H, m); 1.90-2.00 (4 H, m);
2.116 3 H, s); 2.119 (3 H, s); 2.14 (1 H, s); 2.25 (1 H, s); 3.10 (1 H, s); 3.22 (1
H, s); 5.55 (1 H, br s); 6.38-6.40 (1 H, m); 6.42-6.44 (1 H, m).
LC-MS: m/z: [M+H]" = 297.3 (60 %) and [MH-NHMe,]* = 252.2 (100 %), R, =
1.8 57§
AR — LRI IR G EEYNREY) -

(03711 ZPBRS @ 8- HEGEE:-8-(5-mmEy-2-5)-3- S -2- FIEER
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[4.5] e ft -2~ EZ 73 G T 229 A
(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-3-oxo0-2-azaspiro[4.5]decane-2-car
boxylic acid tert-butyl ester)(F 4 Bl pAf (4 IE SRR EEAEY))
[0372) ¥ AT 5~ EEES(di-tert-butyl dicarbonate)(528Z 5 -

Z 5 H) Rk4- HEREMIE(4-dimethylaminopyridine)(25% 57, » 0.2 5 H)
ANAGSH 7K Y SRR (25 Z ) K 7K 2B (acetonitrile) 25 Z IR &1L 8-
— O OE R A -8-(5- & BE Ky -2- B )-2- A BRI [4.5] X & -3- W
(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decan-3-one)(660
25 MHEY) 22 22 E B NAW > Wik R EIRGYAES0°C N RHR18/NEF -
B EB AT EZZ RN - LS 1% HEE JB LR IR G REIEYES
Y7 (890 2 70 ) i AE EK JE Y BB & IR 3K 8. J& 43 Bt % (flash  chromatography on
spherical silica gel)(PuriFlash PF-50SIHP > SOk - 385 » 20x2.5584) 5 Bt -
FEMR SRS Y
FEE 447 2 (51%) - HEEERE
#5E2E 1 130-132°C
'H-NMR (CDCL3): 1.43-1.51 (2 H, m); 1.53 (9 H, s); 1.75-1.81 (2 H, m); 1.89—
2.02 (4 H, m); 2.12 (6 H, s); 2.33 (2 H, s); 3.56 (2 H, s); 6.39 (1 H, dd, J = 1.6
and 4.1 Hz); 6.42-6.43 (1 H, m).
MRS IG EEY)

- FEE 1337 Z2w(@1%) > REEER
J&5®ZE 1 152-155°C
'H-NMR (CDCl): 1.46-1.51 (2 H, m, overlapped); 1.51 (9 H, s); 1.71-1.77 (2
H, m); 1.88-2.03 (4 H, m); 2.11 (6 H, s); 2.43 (2 H, s); 3.45 (2 H, s); 6.39 (1 H,

dd, J = 1.5 and 4.1 Hz); 6.42—6.44 (1 H, m).
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[0373] Z0ER6 - 8- HIELGEL-8-(5-FUIEN-2-5)-2- FURIR[4.51 bt
-3- i (8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decan-3-one)
G EIES B EZB)

[0374) =% ZE&(Trifluoroacetic acid)(2.5ZF » 25% v/VIIAIERR
K @R L1022 T 8- H B R F-8-(5- Yy -2-5)-3- F A-2-FURER
[4.5] ES fe -2- R R A T 52 A
(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-3-oxo0-2-azaspiro[4.5]decane-2-car
boxylic acid tert-butyl ester) GERRERT > 4302750 L. I1ZEE AR - #E K
REVHEER MEHFR VNG - BRIESIRIEE 2R - R R &5
KE(SOZFERE - FIMBRBRSTE IR (3 x 302 T1) K IR R SE (B0 Tt
IR IR - MOEEAE S BERIRTE - FRRIETRE 22 IRNE
TR IR R REY)
FER ¢ 248 Z250(77%) > R EEE
TAEE 1 198-204 °C
'H-NMR (CDCl;): 1.48-1.54 (2 H, m); 1.76-1.83 (2 H, m); 1.91-1.97 (4 H, m);
2.11 (6 H,s); 2.14 (2 H, s); 3.22(2H,s); 570 (1 H, brs); 6.39 (1 H,dd, J = 1.7
and 4.0 Hz); 6.42-6.44 (1 H, m).
>C-NMR (CDCl;): 32.0; 32.1; 32.4; 38.0; 38.9; 43.0; 52.5; 59.5; 106.3; 106.4;
121.1; 162.5; 165.4; 177.2.
LC-MS: m/z: [M+H]'= 297.2 (72 %) and [MH-NHMe,]" = 252.2 (100 %), R, =
1.7 5384

(03751 ZDERT7 : 1-[8-FRELGREL-8-(5-mHEy-2-5)-3- FHRIR[4.5] 3%
e -3- E 13- B o&s % -3 B OE -1- T W
(1-[8-Dimethylamino-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan-3-yl]-3-m
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ethoxy-3-methylbutan-1-one)(E #1549 » FERMEIFGR R REY))

[0376] HRFAEHEZK — FRELET RN (dimethylsulfoxide)(SE TT) L HLZ2F 1
MAREEMNINT0ER » 1 82X B )FIRIEEIRIBIE20558 - RSN K
T HRE GRS E T 8-~ FREL R EL-8-(5-FEy - 2-55)-2- AR IR [4. 5] R - 3-
B (8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decan-3-one)( 3k
R FESR R MY > 13025 0MEE BB ABN ZREEMGE)
Z 3- & B -3- B AR -1- T B AR 2K BE B8 S (3-methoxy-3-methylbut-1-yl
tosylate)(144Z 3%, > 0.53F X B WEIRIIA » WG EXIR S YITE80°CHE#R4/ NEF
ZBARSOZFHINA SR IEEHR » BIES YR L1 ZES(4<20Z ) ZEHY -
& 3 A BFE B & L SAvA TR (202 TR - M@ ETE o BEAETR ©
RHEBIAEEZZIRAE © #F FZ(toluene) it — & FR e (F @3 < 102 T )E A K AN
AFEERY) - T BRRE S Y53 B RAL60°CHE B 22 IBHE LASE 2 bR 25 — LR
IR > FIZBR 2B/ EEO © DIRFHEEY(1S4Z250)RAEBRPR B 2 IR & 75
Bt 1% (flash chromatography on spherical silica gel)(PuriFlash PF-50SIHP » 5074
K 0 5TE 0 15%0.9FEK)FLL, -

BTGB MEIESH G RAEY)

EE 116 Z250(67%) > BHTERE

T&EL 2 93°C

'H-NMR (CDCls): 1.18 (6 H, m); 1.43—1.49 (2 H, m); 1.64-1.68 (2 H, m); 1.71—
1.77 (2 H, m); 1.91-1.97 (4 H, m); 2.11 (6 H, s); 2.19 (2 H, s); 3.19 (3 H, s);
3.21 (2 H, s); 3.30-3.34 (2 H, m); 6.39 (1 H, dd, J = 1.7 and 3.9 Hz); 6.41-6.43
(1 H, m).

BC-NMR (CDCls): 24.9; 32.2; 32.6; 35.5; 36.8; 38.0; 38.3; 44.4; 49.2; 59.5;

73.6; 106.3; 106.4; 121.1; 162.5; 165.4; 173.3.
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LC-MS: m/z: [M+H]" = 397.3 (100 %) and [MH-NHMe,]* = 352.3 (35 %), R, =
2.6 455,

[0377]) 424 :

[0378) BRI @ 8-ERIK-1-4%E:-8- “HHEGE-2-FIHRER[4.5] R be-1-
H(8-Cyclopent-1-enyl-8-dimethylamino-2-azaspiro[4.5]decan-1-one)

[0379) 4% B& Kk 4% &L B9 2L 38 1k £% (cyclopentenylmethylmagnesium
bromide)(fx % 1 725 B Z NN AT TR 202 F1-fE 7K U &1k 2 8- — FR &
a2 & -1- & A 22 &/ B &’ [4S5] X &k -8 H B
(8-(Dimethylamino)- 1-oxo-2-azaspiro[4.5]decane-8-carbonitrile) (958 5. » 4.32
Z2EE)AR - WRHESYEZR TR VN - 2R ESWInEE60°C
RIRAEILIR MR 1/ Ny - S BEFRIE k8% (ammonium chloride)AHR(25ZF)
KK QOZFHNNIAGZ RIS IR R AR vk all - AE#R 5 BEERHG KAE FE 2B 2B
(2x30ZFHZEHY - BFEH 2 AR TR B SRR R G L 25 IRAE - AR &
FREE/FRER(9 * 1) R1%EIKQRSYLE/K )RR ERYI(O00 2 5o )RS RSH (/g 77
{#(flash chromatography)(8575¢, » 4x20EK)MAL -
EE 1 527 255(46%) > [BHEAEE
'H-NMR (CDCl;): 1.18-1.26 (2 H, m); 1.31-1.41 (2 H, m); 1.75-1.85 (2 H, m);
1.97 (2 H, t, ] = 6.9 Hz); 2.01-2.10 (2 H, m); 2.11-2.20 (2 H, m); 2.18 (6 H, s);
2.22-2.36 (4 H, m); 3.25-3.30 (2 H, m); 5.44 (1 H, m); 6.38 (1 H, br s).
“C-NMR (CDCl,): 23.6; 28.2; 29.1; 31.9; 32.9; 34.0; 38.3; 38.6; 38.8; 43.2;
56.9; 125.8; 146.0; 183.2.
LC-MS: [M+H]": m/z =263.4, R, =2.3 434&

[0380] #PBR2 : 8-ERIKE-8-“HEGRE-2-FIEER[4.5]1R7-1-F

(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-1-one)
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[0381)] W SRBIEME L2 A H $2(5 % rhodium on activated
aluminium oxide)(9602Z 5%, > 0./47ZE E)IN AB 7K B EZ(20ml) .2 8-FR 1K,
- M B 8- T W K R E 2- RO R (45 % Kk -1- B
(8-cyclopent-1-enyl-8-dimethylamino-2-azaspiro[4.5]decan-1-one)(2.5 3% » 9.5
ZEB)EW - 122 bar GRS T » BRESYIHEHE3/NEF - F% R EZ(20ml)
DIANIREY) > WAE2 barZ @RBETIT - BFHEEYIHBHE SN2/ N - EHIRNRIE
fIRSEE > B RERSYHATRE(I0ZTHHRE - 5% iEMEAinass
(1.925% » 0.95SEEE)FENNA » 754 barZ @RS THEITKFE20/NES - 5%
FFIRCE AR TETE - R ERCRREERY) - AL B IRAEIRIR - B
£ ZBR ZBE B 1 0% 85 & (citric acidiSTR(HAE40Z ) ST - A #EAE
F10%EEEERE IR (3 <80 TT)BEHR - & i BRI /KAE FAME & M sEIR
AR AT F S BE(4x S0 TH)ZERY - i & 2 A BAE IR R SRR I A E E 22
I=ifE - A &Y/ RER(95 | 5) K 1 %ZIK(25%AE/K R )RHHE V(202 £ 57)
RERER G 7B (853, » 20x4.0F&EK)FliAL,

FEE 757 Z25(30%) - REHTEEE

'H-NMR (CDCl;3):1.14 (2 H, dd, J = 11.8 and 1.2 Hz); 1.20-1.34 (4 H, m); 1.40-
1.63 (6 H, m); 1.73 (2 H, dd, J = 14.9 and 2.8 Hz); 1.98-2.14 (5 H, m); 2.28 (6
H, s); 3.29-3.30 (2 H, m); 6.20 (1 H, s).

BC-NMR (CDCly): 25.0; 26.5; 27.3; 28.3; 31.9; 37.9; 38.9; 44.2; 44.4; 57.4;
183.4.

LC-MS: [M+H]": m/z =265.4.4, Rt = 2.2 434

[0382] HEBR3 @ 8-IRKE-8-_HERE-2-THRE451 R
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decane)

[0383] RHAMNE/KINGEIRFMGOZET ) 8- E-8- — FHEEE-2- 5
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Al 2 52 [4.5] ES ke -1- i
(8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decan-1-one)(758 Z 37, * 2.8
BB RINASEE /KU G IRRE(10Z 7)< S ks (54225
1432 X B [F]RF FH oKW Al » RS IRTE SO CHR#RA/NEF - 17K (56054
IMEE B TR(L 12D RBEXRAK(NZ2MNMAZEHESY+ » WEFE
FVKRAD « RRERAEE B TR U/INEE - AREIETREEEETE - BIRERY)
FAVY s R R - P RRE YR L 2 VRAE -
FEE © 689 Z57(96%) - A
'H-NMR (CDCl;): 1.11-1.20 (2 H, m); 1.22—-1.36 (4 H, m); 1.40—1.70 (12 H, m);
1.98 (1 H, br s); 2.05 (1 H, m); 2.26 (6 H, s); 2.61 (2 H,s); 293 2H,t,] =7.0
Hz).
LC-MS: [M+H]": m/z = 251.4, R, = 0.3 434&

[0384] 425 :

[0385] ABR1 : 8-(S-BMENy-2-5)-8- — FRERGREL-2-FURER[4.5] R b
-4-fH(8-(5-Chlorothiophen-2-yl)-8-dimethylamino-2-azaspiro[4.5]decan-4-one)

[0386] MRESR T BHETSEF /KGR 8-(Z FEEE)-1-
s f 22 &/ # B’ M5 X kK -8 B JE
(8-(dimethylamino)-1-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(1.76 5, » 7.9%
EEREFE - RIBZFFEINAAL LSRR Z0.5M  5-83-2-mE0y B IR /b 5
(5-chloro-2-thienylmagnesium bromide)(5.29%% » 48ZF} » 23 9Z B H )RS
& > IWREEER - BB IRAESO°C MBHRE® - FENA 100ZF 6150
Fft#&(ammonium chloride)iFH 1% » KU GIRIRAE E 22FR K - 195 /KA
A & FEEG*S0ZF)ZEEY » Wik & H < E AR A M E AR (S0ZT)
Beik - AFERENEC R R AE H Z2RAE - AR ZER ZER/FER(97 © 3 HEEY
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(2.45FE)FEBRE 1 E 57 B i (flash chromatography)(100757, » 20x4. 0K, -
EE 147 30(59%) - RREGERE

H52E 0 198-201°C

'H-NMR (CDCl;): 1.28-1.34 (2 H, m); 1.61-1.68 (2 H, m); 2.01 2 H,t,J =6.9
Hz); 2.12 (6 H, s); 2.17 (2 H, dt, J = 13.1 and 3.1 Hz), 2.32-2.40 (2 H, m); 3.28-
3.32 (2 H, m); 5.90 (1 H, br s); 6.60 (1 H, d, J = 3.8 Hz); 6.83 (1 H, d, J = 3.8
Hz).

BC-NMR (CDCls): 27.9; 31.5; 32.7; 37.9; 38.7; 43.1; 58.9; 123.1; 125.2, 127.4;
144.4; 182.4.

LC-MS: m/z: [MH-HNMe,]" = 268.2, R, =2.6 43$#

[0387)] ABR2 : [8-(5-G-2-MEWy-2-55)-2-FURER [4.5]38-8- K )- —HE
f#% ([8-(5-Chloro-2-thiophen-2-yl)-2-azaspiro[4.5]dec-8-yl]-dimethylamine) (&
f%11425)

[0388] ¥ A M & Bk R o2 2MUA - — B BL 15 82 & #7) (boron-dimethyl
sulfide complex)(6.42Z71 » 12.8 2 E E AW NN AB I FE/K M EILIE (1502
Ft) &2 8-(5- & E Wy -2- B )-8- T HH B & B -2- A IR IR [4.5) R k7 -4- TR
(8-(5-chlorothiophen-2-y1)-8-dimethylamino-2-azaspiro[4.5]decan-4-one)(1.34
5L A3EE DB - WAHESYERR R4 INT - RIESOCCHEMER -
NSRS R » BRIMASZEZ 2ME- _HEFREESY  HEESY

- FEBIGE MBS0/ N - AT IR N RHESERR - BK(100Z2FHIIA IR
IR MRHEEYHERZEIRME - R - REA &R EE(EE3 <302
THERIIATEERY)  ARERRESYBERAEE RN - MHEEYE—F E
MR -

EE 195 5(151%) » B EEam
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'H-NMR B8 RATE TERRZ (255 -
LC-MS: m/z: [MH-HNMe,]" =254.3, R, =2.7 53$&

REmLS ERZE 66% -

[0389] 426 :
(03901 #BRI © 8- FRELARAL-8-(S- SRS -2-25)-2- FARER(4.5] 38kt
2- Z % 3 T = =

(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decane-2-carboxyli
¢ acid tert-butyl ester)

[0391] FE&ESR T » -78°C » E—RUENMBEZ EE » BBENRCET
(hexane),Z 2.5MIE T 48 (n-butyllithium)(2 2ZF > 5.5ZE=EWARZEIA
AR T G RIR (1002 7)) 2 8- — FR BR g B -8- Iy -2- B-3- SRR ER [4.5] 3
fe -3- 23 i3 st T %= A
(8-dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decane-3-carboxylic acid
tert-butyl ester)(E%179)(1.55%¢ > 4 3Z2EE WA @ WRHESYIHEILIRE T8
3008 - IFREREE o AN /KNS KIS0 )2 N- A RE 5 -N-
R IETHRE % (N-benzenesul fonyl-N-fluorobenzenesul fonamide )75 (1.74 55, » 5.5
Z2XRE)ZFIA - ARGESYIREMBEER - MBI EHIRE T
18/NEF - BRI TR AL & - FENIABIFIE M EHAR(S0ZFZ 1% - UGk
FFER Z2RRZ - 152 KB A R B (3302 EEL - Wk &H 2 BH
R BRI E A SMIA VR (SOZ T BRI - FRREREREZ I TE B2 1E4E - FHZEEZ
Be/EPWEZ99 © D EY (.50 ) RIERIEW B & 13 ¢ fg 5 B v
(PharmPrep 60CC - 40-63%§CK » 10075, » 20x4.0E4) 4L, o
EE  EARBETRMEZRNEIREGES BT REREER - BT
i
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'"H-NMR (CDCls): 1.34-1.42 (2 H, m); 1.46 (9 H, s); 1.57-1.66 (4 H, m); 1.78—

. 1.97 (4 H, m); 2.11 (2 H, s); 2.13 (4 H, s); 3.18 (0.7 H, 5); 3.22 (1.3 H, s); 3.32
(0.7H,t,J=7.1 Hz); 3.37 (1.3 H, t, J = 7.1 Hz); 6.35-6.40 (1 H, m); 6.42 (1 H,
t, ] =3.5 Hz).
BC-NMR (DMSO-dg): 28.6; 31.3; 32.1; 32.9; 36.6; 37.0; 38.1; 40.7; 41.5, 44.0;
44.4; 55.6, 60.2; 79.1; 106.3; 121.3; 154.8; 162.5; 165.4.
E A% (amide) A5 (TR ZA%ES) (rotamers) » FELE C F5HIGHIT —fF - i
SEMEREA - FHIE C-F A& H #(coupling constants) e
LC-MS: m/z: [MH-NHMe,]|" = 383.4, R, = 3.3 53¢%

(0392] ZDER2 : [8-(S-MEYY-2-55)-2- FURER([4.5]3¢-8- 5 )- — A%
([8-(5-Fluorothiophen-2-yl)-2-azaspiro[4.5]dec-8-yl]-dimethylamine)(E{31426)

[0393]) =& L8 (Trifluoroacetic acid)(1SZEFH)IIAIEIIEAK &,
FREE(60Z T) i 8- FAEL R k- 8-(5- A HENy - 2-55)- 2- AR ER [4. 5] R bor - 2- ¥R B
AT F:AE(8-Dimethylamino-8-(5-fluorothiophen-2-yl)-2-azaspiro[4.5]decane-2-
carboxylic acid tert-butyl ester)(1.35%% » £5%3.52Z2EF » M)A > I
RHESYITEE IR M RPN - & R IEEIRIEE RN - B8 &8 F 550
ZFDINETZERY) - FHEIFIHER & $F (potassium  bicarbonate)iAW&(3x30ZF+)
e AN EALSHIE R (SOZTH BRHR IS B 2 IBUR - R BRENEZ R ir H 22
e o RO EYE —F B AR -
- ER 738 Z2R(HEY)) - BidCEEH
'"H-NMR (CDCl;): 1.43 (2 H, ddd, J = 13.1, 8.1 and 4.9 Hz); 1.61 (2 H, t, ] =73
Hz); 1.68-1.74 (2 H, m); 1.86-1.99 (4 H, m); 2.10 (6 H, s); 2.88 (2 H, s); 3.09 (2
H, t,J =7.3 Hz); 5.02 (1 H, br. s); 6.38 (1 H, dd, J = 4.0 and 1.7 Hz); 6.42 (1 H,

dd, J =4.0 and 3.1 Hz).

165



201607923

[0394] 427 :

[0395) ABRL: 2-[4-(FHEER T be-1-55)-4-Q-EEmy F) iR O & )- LM
Z.B8(2-[4-(Azetidin-1-yl)-4-(2-thienyl)cyclohexylidene]-acetic acid ethyl ester)

[0396] FAERT @ 4T E=4F(Potassium fert-butylate)(2.8277 - 25.1
Z2XE)IMABRIOZF KN » N- R EFEEf%Z (N, N-dimethylformamide)
= Btk 7. — Z.BS (phosphonoacetic acid triethyl ester)(5.60%% » 4.8ZFf
25. 12X BB WAEER TBHFEIES10778 - BHETR60ZEF KN -

- R EL HAEE % (N, N-dimethylformamide) Z 4-(BFEER | Ke-1-F)-4-(ERp -2-
+L)P2 O BF(4-(azetidin- 1-yl)-4-(thiophen-2-yl)cyclohexanone)(3.96 5  16.8Z£ 5L
EDBEWNIAGRE Y% » TEER TBHRU/NEE - SRIREIAVKK(B0TD) -
E R 7K ERRIE R P Z Bk (diethyl ether)(4x40Z T1)ZEHY » PR S H < A HEZEEY
Y FARR BEENEZ G A L 22 VR -

EE ' 4.79 7(93%) - FBiFEH

'H-NMR (CDCls): 1.26 (t, 3H, J = 7.1 Hz); 1.76-1.85 (m, 2H); 1.87-2.02 (m,
4H); 2.12-2.20 (m, 1H); 2.44-2.57 (m, 1H); 2.89-3.05 (m, 2H); 3.11 (t, 4H, J =
6.9 Hz); 4.13 (q, 2H, J = 7.1 Hz); 5.61 (br s, 1H); 6.89 (d, 1H, J = 3.5 Hz); 7.08
(dd, 1H, J=5.1, 1.5 Hz); 7.25-7.28 (m, 1H, # CDCL, {E%zE5).

[0397) PER 2:2- [4-(GRFEER T be-1-5)-1-(lEEF 3)-4-Q-Ewm ED)
m O] Z B Z B (2-[4-(Azetidin-1-y])-1-(nitromethyl)-4-(2-thienyl)
cyclohexyl]-acetic acid ethyl ester)

[0398) J&HEE fE(Nitromethane)(1.245% » 1.09ZZF} » 20.3Z & H)HN
ABRIS0ZFF UG 2 2- [4-(FEEER T be-1-55)-4-Q-E E) IR o &) -
7.1 7, B (2-[4-(Azetidin-1-y])-4-(2-thienyl)cyclohexylidene]-acetic acid ethyl
ester)(479 % @ ISTEZEXEEHE)KMNMET ERILE = KEY
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(tetra-n-butylammonium fluoride trihydrate)(5.43%% » 17222 ED)IESY) -

EAETOCIRHF R Y6/ NFF I AEAS CHETR 18/ NEF - RIS IEIRSYIHER
. ZE=iE > WA LBRLER/ERC i (cyclohexane)(9 © 1)RAFHZE)(12.050 & IHH

thfg /3% (flash chromatography)(2007¢ > 20x5. 7KL, -

FEEE 418 5E(74%) » THEE I

'H-NMR(DMSO-d): 1.10-1.24 (m, 3H); 1.37-1.47 (m, 2H); 1.63—1.86 (m, 8H);

2.42 and 2.46 (2 s, 2H); 2.92-2.99 (m, 4H); 3.98—4.05 (m, 2H); 4.68 and 4.69 (2

s, 2H); 6.96 (dt, 1H, J = 3.5, 1.1 Hz); 7.09-7.12 (m, 1H); 7.47 (dd, 1H, J = 5.1,

1.0 Hz).

PEMR—ARFILEER2 « 3 IR R YIESY) -

[0399) ZBR 3 : 8-(FFEER | be-1-55)-8-(2-EN BL)-3-FARER([4.5] %
f52-2-f(8-(Azetidin-1-yl)-8-(2-thienyl)-3-azaspiro[4.5]decan-2-one)
[0400] JRHARI00Z T LBE & 2-[4-(RHEER | Hi-1-F5)-1-(IB F

Zz )>4-2- B o K ) B 2 ¥ - 4 B Z B

(2-[4-(azetidin-1-yl)-1-(nitromethyl)-4-(2-thienyl)cyclohexyl]-acetic acid ethyl

ester)(3.90%7 » 10.7Z2 E H)IEWINAE K (2.84%C » S3EZ2EE) ~ &bk

(ammonium chloride)(14.237, » 2652 £ H) /K102 ZIBEYH - Wik

BREYHESC T4/ - BB RHESYIEIR - SRERYI A ZBE0ek - 18I

FH S Yol BR S SNV TR (82T TR EE i M4 Il A E E 22 IRAE - B H & R b/ R
- (95 © 5) B 1% 7K (FE 7K H125%) i #H 2 17/(6.30 50, ) AR R 3 €21 /& 43 %5 (flash
chromatography)(2005¢, » 20x5.7R& )AL, © & FHikF 7B o M PR B S A
JESLE EEYNIREYH 8 5/ E P EE(isopropanol)(9 © 1) & 1%EK(FEZK
tF12596) » 7£8-10 bar [ » #&4EPuriFlash-EZ=(PF-15SIHP » 40T » 15f404) K2
PuriFlash-RZ=(PF-15STHP » 1203¢ - 150k) R g st ehAiL -
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AR ISR RAEY)
FEE 504 Z25(16%) - BHEAIERE
K525 - 180-183°C
'H-NMR (DMSO-dg): 1.31-1.40 (m, 2H); 1.63—1.77 (m, 8H); 2.02 (s, 2H); 2.93
(s, 2H); 2.96 (t, 4H, J = 6.9 Hz); 6.95 (d, 1H, ] = 3.5 Hz); 7.10 (dd, 1H, J = 8.6,
3.5 Hz); 7.41 (br s, 1H); 7.46 (d, 1H, ] = 5.1 Hz).
I EER S YY)
ERE 772 2 (25%) - BREAEE -
FREh 0 170-172°C o
'H-NMR (DMSO-dg): 1.30~1.40 (m, 2H); 1.62—1.82 (m, 8H); 1.93 (s, 2H); 2.96
(t, 4H, J = 6.9 Hz); 3.03 (s, 2H); 6.95 (dd, 1H, J = 3.5 Hz, 1.1 Hz); 7.10 (dd, 1H,
J=5.1,3.5 Hz); 7.45 (br s, 1H); 7.46 (dd, 2H, J = 5.1 Hz, 1.0 Hz).

[0401] ABRA : 8-(FHEERT b-1-5)-8-(2-MELy BD)-3-FARIR([4.5]3%
bt (8-(Azetidin-1-yl)-8-(2-thienyl)-3-azaspiro[4.5]decane)( #& 14 IF 85 & H f#
YN(EH1427)

[0402] FEERT » 0°C » BRATA /K IUSIKIFE(S0ZF ) 8-(F DR
T ke -1- F)-8-(2- ME Iy E )-3- F IR R [4.5] X k& -2-
(8-(Azetidin-1-y1)-8-(2-thienyl)-3-azaspiro[4.5]decan-2-one)(¥5 4% IF $5 1% B 4%
Y1652 3T » 2.63ZE F AR ZTFEINALEIA NG RFEQIZ)Z SR
FRRIFIR(S00Z > 13.1Z2EH) - ARIBFRE S YTE60°CIEFRE T - 157K (500
WMIH)  INEEERAR(.3ZH) KEXRK(IZFINAL - HZIEEYHE
EIR TR /NG SRR IBENE VISR - I R P TR ER SNRZ it 7F B 2oV Mg -
FEE | 696 Z5(96%) @ RN
'H-NMR (CDCl5): 1.35 (ddd, 2H, J = 13.1, 9.4, 3.7 Hz); 1.40-1.46 (m, 3H),
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1.60—1.90 (m, 8H); 2.75 (s, 2H); 2.89 (t, 2H, J = 7.1 Hz); 3.07 (t, 4H, J = 7.0 Hz);
. 6.88 (dd, 1H, J = 3.5, 1.1 Hz); 7.09 (dd, 1H, J = 5.1, 3.5 Hz); 7.27 (dd, 1H, J =
5.1, 1.1 Hz).

[0403] 428 :

[0404] B-(FFEER T be-1-5)-8-(2-ME W) H)-3- IR TR [4.5] Rkt
(8-(Azetidin-1-yl)-8-(2-thienyl)-3-azaspiro[4.5]decane)( IF 1 4% IE $% 15 H 4%
YI(E51428)

[0405] FE&ES T » 0°C » BHANEK NS ILEGOEH)Z 8-(RHER
T ke -1- E O )8-(2- mE my K O)-3- O R [45] X k& -2- B
(8-(Azetidin-1-yl)-8-(2-thienyl)-3-azaspiro[4.5]decan-2-one)( JE 5 4 IF £ 1 7
BYN(S04ZE T @ 1. TI3Z2E BB HCEEINATE /KU SRR (02 )2 St
P IRIFIR(3302 T » 8.652 K H) - ARIBHESYTL60° CIRHETR - T
7K(30017T) » INSEENBIR(BO0THT ) S FFRAK(BOOTIINALR » HFE%IE

ZEVRHE ©
EE 414 Z50(87%) B
'H-NMR (CDCl3): 1.35 (ddd, 2H, J = 13.4, 9.9, 3.7 Hz); 1.56—1.64 (m, 3H);
1.70-1.93 (m, 8H); 2.55 (s, 2H); 2.94 (t, 2H, J = 7.1 Hz); 3.08 (t, 4H, ] = 7.1 Hz),
6.87 (dd, 1H, J =3.5, 1.1 Hz); 7.08 (dd, 1H, J = 5.1, 3.5 Hz); 7.27 (dd, 1H, J =
- 5.1, 1.1 Hz).
[0406] ELH[429 :
[0407] BRI @ 4-FFEER | be-1-B-4-FEIEEROE) 2 I ER

((4-Azetidin-1-yl-4-phenylcyclohexylidene)acetic acid ethyl ester)

[0408) HREHRT @ BT EEFF(Potassium tert-butylate)(3.5275g » 31.4 "
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ZEE)INABI30Z /KN » N-— B B B i% (N, N-dimethylformamide)
< IRl 3L 7. B = Z B (phosphonoacetic acid triethyl ester)(7.03%% » 6.2.ZF >
BLAZEENAIR » AEZ=IR T BIPERE Y0558 - RRAT60ZTHE/KN -
N- Z— 3 B B B /1% (V, N-dimethylformamide) i 4-(ZFEER T fe-1-F5)-4- K HER
T\ FR(4-(azetidin-1-yl)-4-phenylcyclohexanone)(4.81 5% » 2 1 ZEELE )ZWAWNIA S
BEY% - FE=IR THEIRUVNEE - SREBEIATKK(80TT) - B IE RS
T8 ZBf(diethyl ether)(4x40Z 1) ZERY - FEF & 2 B HEZEAY) FIRBRENEZ
JE N A E B 2SR
FEE  6.30 57(100%) » RGN
'H-NMR(DMSO-de): 1.18 (t, 3H, J = 7.1 Hz); 1.65 (quin, 2H, J = 7.0 Hz); 1.75—
1.90 (m, 2H); 1.96-2.10 (m, 3H); 2.73-2.82 (m, 2H); 2.88-2.96 (m, 1H); 2.90 (t,
4H, J = 6.9 Hz); 4.05 (q, 2H, J = 7.1 Hz); 5.62 (s, 1H); 7.23-7.45 (m, 5H).

[0409)] BR2 : (4-FHEE T be-1-B-1-I8EFE-4-FERCOED 2
Z. 1= 5 ((4-Azetidin-1-yl-1-nitromethyl-4-phenylcyclohexyl)acetic acid ethyl
ester) |

[0410] J&FYE£7(Nitromethane)(1.655% » 1.45ZF » 27.1ZEE)N
AR ISOZT USRI (4-FFEE T be-1-E-4-FERR O E) L8 2 5 EE
((4-Azetidin-1-yl-4-phenylcyclohexylidene)acetic acid ethyl ester)
(6.30 5g - 21 E2EH)RKWIE T ZF 8% =7KEY)(tetra-n-butylammonium
fluoride trihydrate)(7.26 37, - 23 2 E)IEGY) > BEE1E 70°C BHEUESY 6
/NF R AR 45°C #8418 /NKF - HARERTE R » BIUIE T EE g =rkE
)(2.42 37, 0 7.6 2EE)FIIEFEA(550 Z5¢ » 483 HiFt - 9 EEE)FEXINA -
WEHE SYITE 70°C SH5MEH 5 /N AE 45°C 18 18 /NKF - AR IER
EYHEREZRNE - T ZBRZF/FFER0S © SEERYI(17.0 FRIISHEE
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53 8f3(flash chromatography)(200 5 » 20x5.7 BE)4fi{L, -

. FEE  4.92 55(65%) » FRfREH -
'H-NMR(DMSO-dg): 1.10 and 1.18 (2 t, 3H, J = 7.1 Hz); 1.30-1.42 (m, 2H);
1.62 (t, 2H, J = 6.8 Hz); 1.70—1.80 (m, 4H); 1.85-1.95 (m, 2H); 2.36 (s, 1H);
2.84 (t, 4H, J = 6.8 Hz); 3.95-4.08 (m, 2H); 4.63 and 4.73 (m, 2H); 7.26-7.45
(m, SH).
LC-MS: m/z: [M+H]" =361.4, R, =2.6 and 2.7 534&
IR —LEE 4 1 3 ZIFRGERBESY -

[0411] PER3 : 8-FFEER T br-1-H-8- - 2- FHRIR[4. 51 b72-3-Hd
(8-Azetidin-1-yl-8-phenyl-2-azaspiro[4.5]decan-3-one)

[0412] RHARIB0ZF LB (4-FHEE T be-1-B-1- iR 4K
5= H = =S ) Z B2 Z = 5
((4-Azetidin-1-yl-1-nitromethyl-4-phenylcyclohexyl)acetic acid ethyl ester)
(4.9257 - 1352 R E)BIRINAERG(3.58%0 » 672X H) - &ft##(ammonium
chloride)(17.95¢,° 33425 H) Sk (1327 ) LB ESYI+ - WkiEZHR & YI1E80°C
EFPA/NRF R 65°C N EHPIER - BEERNE S YETE - BIESs Lo BRI
ZEZUEIR - TBARFH SYRRER SR (BZ TN IR Al M I A E 22 IRAE - B
F & Ee/FREZ(9S ¢ 5) R 1%&K(FEKH25%) BB ERY)(10T0)RE IEE E/E
77 (flash chromatography)(400757, » 20x7.5EEK)FML © BB R BELZ
- H P BRI 14 S E SRR SRABY)IR 5 1(1.807T) » FIPharmPrep(40-63%42K » 200
5L 0 20xS.TREK)RAE M E R < IREESE B LA L - HEEEI 2RSS
(6702 750) » 43I A & F £t/ ZBE(95:5) R 1% &K (TE7K H125%) #& — &
PuriFlash-£Z=(PF-15SIHP » 20075 » 158444tk -
e IEER G RS YY)
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EE 719 Z5(19%) > BEEERE
#5%h - 180-187°C
'H-NMR (DMSO-dg): 1.21-1.31 (m, 2H); 1.56—1.84 (m, 8H); 2.06 (s, 2H); 2.85
(t, 4H, J = 6.8 Hz); 2.88 (s, 2H); 7.22—7.46 (m, 6H).
LC-MS: m/z: [M+H]" =285.4,R, = 1.9 435&
MR IESRIGRREY)
EE 907 £31(24%)  BHBEE -
IRELE 1 150-155°C -
'"H-NMR (DMSO-dg): 1.20-1.33 (m, 2H); 1.58—1.87 (m, 8H); 1.88 (s, 2H); 2.84
(t, 4H, J = 6.8 Hz); 3.07 (s, 2H); 7.25—7.49 (m, 6H).
LC-MS: m/z: [M+H]" = 285.4, R,= 1.8 448

[0413] HER4 : 8-FFEER T be-1-E-8-FE-2-FIEE[4.5] R I
(8-Azetidin-1-yl-8-phenyl-2-azaspiro[4.5]decane)( & (4 FEEE (5 & Y)(E #
429)

[0414] TEESR T > 0°C RS KU SRR (80Z 1) L 8- R |
e -1- HE -8 K HE )2- &/ OB OE [45] X fkk -3- EE
(8-azetidin-1-yl-8-phenyl)-2-azaspiro[4.5]decan-3-one)( i 4 JE &5 5 £ #
V(89225 » 3. 142 E B IEZFE NI ATEHEK Y SIKFEQIZ )« S ftia
R (S9ZE T 15. T2 EE) - RIZRHE SYIE60°CHEFRE - 7E/57K(500
BOF)  INGE AR SEEFD R EZOK( SEFDIA - KRS
Eif MEHF VNG RREEEETE - RHE R A B SREZ S WA E 2 RHE -
EE 830 23w (98%) © RAEEIH
'"H-NMR(DMSO-dg): 1.12-1.22 (m, 2H); 1.23-1.30 (m, 2H); 1.52—1.66 (m, 4H);

1.70-1.81 (m, 3H); 2.53 (s, 2H); 2.70 (t, 2H, J = 7.1 Hz); 2.82 (t, 4H, J = 6.8 Hz);
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3.34-3.42 (m, 2H); 7.24-7.34 (m, 3H); 7.37-7.43 (m, 2H).

. LC-MS: m/z: [M+H]" =271.4,R,= 0.4 5>4&
‘ [0415] 430 :

[0416] 8- & R IR T b -1- B -8- F B -2- [ B I|E [4.5] R &7
(8-Azetidin-1-yl-8-phenyl-2-azaspiro[4.5]decane ) (FERE 4 FESE (58 BAHEY))

[0417] FEESRT @ 0°C - RAEFHE/KIY SR (1002 ). 8- AR
T ok -1 E 8- K OE )3 F OB IR [M5] X &k 2-
(8-azetidin-1-yl-8-phenyl)-3-azaspiro[4.5]decan-2-one)( JE #& 4 FE 8% 15 B 4%
PN(T01 230 > 2.46 2 K EDERZTEINALE KM S IKFEQOZE ) S ks
FRRIFIR(AT0Z2 5T 1232 H) - ARIBRHE S YHE60°CHEHRIE TR - 7ERF 7K (500
) - INSSEMEFR( 3Z2TH RBEXK(3Z2INALK » BEBEEYAE
IR MR UVNEE  RIREEIGVDBE - TRAB IR R BN ez R 1 L 2E VR HE
EER 1 663 Z50(95%) » R
'H-NMR(DMSO-dg): 1.10-1.20 (m, 2H); 1.48 (t, 2H, J = 7.0 Hz); 1.50-1.66 (m,
4H); 1.70-1.80 (m, 3H); 2.34 (s, 2H); 2.74 (t, 2H, J = 7.0 Hz); 2.84 (t, 4H, J =
6.8 Hz); 3.20-3.40 (m, 2H); 7.23-7.34 (m, 3H); 7.36-7.42 (m, 2H).
LC-MS: m/z: [M+H] ' =271.4,R,=0.2 53$%

[0418) E {431 : |

[0419] 8- — FH A & H -8- K B -2- & 3 &= [4.5] = bt -3- R
- (8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one)(Fx 4 FE S5 {5 BAEY))

[0420] & =% ZFE&(Trifluoroacetic acid)(SZEFH)IIABEIREEK &
FREE(S0ZT1) i 8- — ARG EE-3- A -8- - 2- AR ER [4. 51 3 5-2- AR R T
ELfiE(8-dimethylamino-3-oxo-8-phenyl-2-azaspiro[4.5]decane-2-carboxylic acid
tert-butyl ester)(MxPEIFSHREBEY)(1.2850 » 332X E)IEW > WRHESY) o
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FEEIR T3/ - SRS YTEEZZIRNE - WS B & F 52(50
ZTHVERE - 75 BFIRRER €M (sodium bicarbonate)S (3 x 20 FH IR
o BRI HEAE AR BRSNS R A E E S IRHE -
FERE © 875 E3(94%) > RHAERE
HAEE 1 220-222 °C
'H-NMR (CDCl3): 1.34-1.44 (2 H, m); 1.72—1.81 (2 H, m); 1.86-2.02 (2 H, br
s); 2.04 (6 H, s); 2.16-2.29 (2 H, m); 2.30 (2 H, s); 3.01 (2 H, s); 5.60 (1 H, s);
7.26-7.32 (3 H, m); 7.36-7.41 (2 H, m).

[0421) EX{4325 433 :

[0422] FBR1 @ 8- E-8- " AR E-2- IR [4.5] 3 Lt -3- B
(8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)

[0423] JREESR ° 0O°CZT » BHE 1402 FH /K IO GG 2 8-(— &
7 FE )3- & A 2- &/ B B [45 X k& -8 B &
(8-(dimethylamino)-3-oxo-2-azaspiro[4.5]decane-8-carbonitrile)(2.21 57 » 10
RH) BIFREEINAZISN K UG IAFEQOZEH 402 EE).Z2MIE T £
&L (n-butylmagnesium chloride)/F¥R - WHRHESYITEE B T 20/

» B B AN& L $%(ammonium chlorideWER(SOZFHINAZIELAWR - FE#%
TTRERRARE KA R R R (3 <202 T ZEEN - FHG & {2 BB H F TR BL SR EZ 1
WAEEZEIRME - NBRHBEYIG. 9T WA — 8Tt » IF R A REE ST
TRGGHR - PG A BB TR R ENEZ R W A B 2SR Mg -
EE 1 1.88 30(75%) » REEEH » KA — BRI AGa

'H-NMR (CDCl;): 0.90 and 0.91 (3 H, 2 t, J = 7.2 Hz); 1.14-1.47 (10 H, m);
1.51-1.61(2 H, m); 1.67-1.82 (2 H, m); 2.18 and 2.19 (2 H, 2 s); 2.21 (s, 6 H);

3.15and 3.18 (2 H, 2 s); 5.90 and 5.93 (1 H, br s).
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HAR—KH 1 1 IR IR REYNREEY) -

- LC/MS: m/z: [M+H]" =253.3, R, = 1.3 434
] (0424 SHER2 + 8- T3E-8- HIBEERIE-3-G 02 FURTI4 5152

# B A T X B (8-Butyl-8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-2-
carboxylic acid tert-butyl ester)(t {4 E2IEiR 143 E 87 (5 FEAEY))

[0425) B —RUT E _WREEES(Di-tert-butyl dicarbonate)(2.7175¢, » 12.4
ZEE) R 4- — FA G ELHIE (4-dimethylaminopyridine) (90 3, » 0.752 5L H)
INAE TR ZHE (60T K /K USRI (20 )2 8- T 26-8- A S E
-2 z i 7 [4.5] ES ke -3- By
(8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(1.84 5 » 73 EE )%
R BHE SRS CHRRIF T2/ NFRRIE B 22 VRN - IPRERYIE I &L
(100ZZ7) il H R 7K (3802 1) R BEAI G AL SMIB R (SO 1)k - %
A BAE R R B SR aZ I 1E L2 IRAE - FRPHEEY(2.3750) F &P bt/ RS
(95 5-9 1 1-4 : DFEPER G EER (22057 » 20x5. 7TEAK)FAL -
eI RS R B
EE 819 25 (32%) - BIETGER
'H-NMR (CDCl5): 0.90 3 H, t, J = 7.1 Hz); 1.17—1.40 (10 H, m); 1.51 (9 H, s);
1.54-1.76 (4 H, m); 2.21 (6 H, s); 2.39 (2 H, s); 3.49 2 H, s).
RIS R Y

a FEE 647 Z57(25%) St

'H-NMR (CDCl;): 0.90 (3 H, t, ] = 7.1 Hz); 1.22-1.48 (10 H, m); 1.53 (9 H, s);
1.58-1.76 (4 H, m); 2.25 (6 H, s); 2.39 (2 H, s); 3.52 (2 H, s).

BEE

EE 310 Z55(12%) » Rt

175



201607923

[0426] PER3 : 8T H-8- — HEFRE-2-FIRE[4.5] X f<-3-F
(8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)(KE {4 FE 515 BASY (B
B432)

[0427) =% ZB&(Trifluoroacetic acid)(12.5ZF)INIABI K=
KHFU(S0ZTH)Z 8- T £-8- A H-3-8-2-FHREIER[4. 5] R br-2- AR AL
T %t EE (8-Butyl-8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-2-carboxylic
acid tert-butyl ester)-#R £ IFFEEEYI(603 T » 1.7 ZRE)AIK @ WiEHE
BYIEER NMEF/ NG - & EIR S YHEEZ2 RN B A Z&EF 5EG0ZEF)
VB RRRERY]  FA25%HKBRIT (potassium  carbonate)iFEW (3*20Z T BEIRFZIE
T o R A PR R SR Il A L 2 VR -

TR IR G Y

FEE * 365 Z5(85%)  THECIERE

'H-NMR (CDCl;): 0.90 (3 H, t, J = 7.2 Hz); 1.11-1.48 (10 H, m); 1.53-1.64 (2
H, m); 1.69-1.79 (2 H, m); 2.17 (2 H, s); 2.21 (6 H, s); 3.17 (2 H, s); 6.10 (br s,
1 H).

C-NMR (CDCly): 14.1; 23.7; 26.5; 28.3; 30.7 (2 C); 31.9 (2 C); 37.3 (2 C);
39.0; 44.0; 52.6; 56.2; 177.9.

[0428] P ER4 @ 8- T H-8- " HERHE-2-FTIRIR[4.5] R 4% -3-F
(8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one)( JE 5 14 IE 85 (& & #&
Vi) (EB1433)

[0429) #4=% ZE&(Trifluoroacetic acid)(12.5ZF)INABHEEK —
R EC(S0ZT) 2 8- T B-8- R EEE-3-8-2-FURIR[4. 513 5E-2- ¥R KL
T # ES (8-Butyl-8-dimethylamino-3-oxo-2-azaspiro[4.5]decane-2-carboxylic

acid tert-butyl ester)-JEMR {4 IEHR EBY(T402 5T » 2.09Z2EBENEW » W
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BREVEER T8N - BRIEESYEEZRE - B &85 5(50
: ZTNEIRTRERY) > F25%MERSA TR (G <202k iE i - A HAEA
. BB ENEZ R e 22 RHE -

FERR 4 I 5 YY)

EE 416 Z250(719%) - REEEE

'H-NMR (CDCl;): 0.90 (3 H, t, J = 7.2 Hz); 1.16-1.43 (10 H, m); 1.58-1.78 (4

H, m); 2.19 (2 H, s); 2.22 (6 H, s); 3.14 (2 H, 5); 5.97 (br s, 1 H).

BC-NMR (CDCly): 14.1; 23.8; 26.6; 28.6; 30.6 (2 C); 31.8 (2 C); 37.3 (2 C);

39.1; 42.1; 54.6; 177.7.

[0430] REEFTHEM S —MERTET @ RFFGEDNERBENRCE

Bl > LA BT R0 M S SRR M 2 TR 8- 25 FR B -8-(Z B &) 3- R R

[4.5] 3% f52-4- R ((8-benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-4-one) » (8-

xR K 3- &/ OB OE [45 X & 8 F ) Z H K %

((8-benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine) - 8- — FF BL 45 5L -8-FE 5L

-3- & i3 IR [4.5] e ke -4- LE]
(8-dimethylamino-8-phenyl-3-azaspiro[4.5]decan-4-one) » 8-( —FAEFE)-8-74
2 -3- Z LER 5 [4.5] ES te -2- iR
(8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-2-one) » 8- %L-8- —FHELE
A -3- & LS % [4.5] £ ke -4- A

“ (8-butyl-8-dimethylamino-3-azaspiro[4.5]decan-4-one) » 8- — FH EL & F-8-ME Ny
. 2- 3 ®: B & [45] B k-4
(8-dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-one) > — FH EL-(8MEL;
2- B O3 & B B 45 X 8 H ) &

(dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine) > 8-( — FHE & 5

i
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£ )8 B B 2- FE 2- F B E [45 X Hk -3- M
(8-(dimethylamino)-8-thiophen-2-yl-2-azaspiro[4.5]decan-3-one) » 8-( . FREL4,
& )-8-(5- B OE mE My -2- B O)3- K OIE R [45] R bt 4- B
(8-(dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-4-one) »

OB [8-(5- B OB WE Ry -2- B )3- A OME R [45] X bt 8- K )%
(dimethyl-[8-(5-methylthiophen-2-y1)-3-azaspiro[4.5]decan-8-yl]-amine) > — EH
= -G F E 3- H OB OE [45 X K -8 EH ) j%
(dimethyl-(8-phenyl-3-azaspiro[4.5]decan-8-yl)-amine) » 8-(328 = 2L B £L)-8-—

HORE & E O3 A OB OE O[5 X kK -4 W
(8-(cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one) * 8-(E& X
B E )N - N T B B 2- F B B’ 45 X Ik -8 &
(8-(cyclopentylmethyl)-N,N-dimethyl-2-azaspiro[4.5]decan-8-amine) » 8-E& &L
N N ZOHOE 2- OB O[S R kKt -8 %
(8-cyclopentyl-N,N-dimethyl-2-azaspiro[4.5]decan-8-amine)  8-(HEE T fr-1-
B8 ( o m B o2- E )2 A/ OB OB’ O[45 Xkt
(8-(azetidin-1-yl)-8-(thiophen-2-yl)-2-azaspiro[4.5]decane) > 8-(FZEEE T 5e-1-
)8 F K 22 @ #® B’ 45 X
(8-(azetidin-1-yl)-8-phenyl-2-azaspiro[4.5]decane) » 8-(5- & HEW}-2-5k)-8- — EH
= o&® E 3 A B OE’ O O[45] X Ik -4 W
(8-(5-chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one) » 8-( .
HOE R OE )-8-(5- FOE mE Iy -2- B )3 & OB OE [45] & It -

Hi )(8-(dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-2-one))
1 18 ik {t (acylation) > 5 Fk{Y (arylation) > f2 E{k, (alkylation) » 3= R & 1k

(reductive amination)B:E IR EE % (reduction of amides) °
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S

4 45 part =

FBBRR | AA/SFEE | LC-MS )
B SRS
o5/ B IM+H]*/ R,
36 1 HHI31/8/ | [M+H] =361.2, 'H-NMR (CDCls): 1.37 (2 H, m); 1.53-1.65 (4 H, m); 1.81-1.93 (4 H, m);
19% Ri=3.3 min. 2.10(9H, m); 229 (2H, m); 2.44 (3 H, 5); 3.14 2 H, m); 3.32 (2 H, m);
3.43 (2 H, 1); 6.60 (2 H, m).
37 1 BHHI31//E | [M+H]" =347.1, 'H-NMR (CDCl5): 0.73 (2 H, m); 0.96 (2 H, m); 1.40-1.46 (2 H, m); ‘
18% R,=2.7 min. 1.56-1.73 (5 H, m); 1.89 (2 H, m); 2.09 (4 H, s); 2.12 (4 H, 5); 2.45 3 H,
s); 3.35 (1 H, s); 3.49 (3 H, 1); 3.62 (1 H, 1); 6.65 (2 H, m).
38 1 HEH3/EEL | [M+H] =349, 'H-NMR (CDCl;): 1.10 (6 H, d); 1.37-1.44 2 H, m); 1.57-1.71 (4 H, m);
18% R(=2.9 min. 1.80-194 (2 H, m); 2.01 (1 H, m);2.11 (7 H, m); 2.45 (3 H, 5); 2.59 (1 H,
m); 3.33 (2 H, m); 3.45 (2 H, m); 6.64 (2 H, m).
39 1 BHI3UBE/ | (M+H]' =363.2, "H-NMR (DMSO-de): 0.94 (6 H, m); 1.40 (2 H, m); 1.56-1.69 (4 H, m);
28% R,=3.3 min. 1.95(2 H,m); 2.05 (3 H,m); 2.12 (8 H, m); 245 (3 H, s); 3.30 (1 H, s);
3.35(1 H, 5); 3.45 (2 H, m); 6.62 (1 H, m); 6.67 (1 H, m).
40 1 BRI 31/EEL/ | [M+H] =3352, 'H-NMR (CDCls): 1.12 (3 H,1); 1.39 (2 H, m); 1.58 (4 H, m); 1.84 (2 H,
27% R(=2.7 min m); 2.06 (4 H, s); 2.09 (4 H, s); 2.22 (2 H, m); 2.43 (3 H,5); 3.25 (1 H, s);
3.33 (1 H, s); 3.40 (2 H, m); 6.62 (2 H, m).
42 1 HH 18/ER{L/ | [M+H]" =337.2, 'H-NMR (CDCly): 1.39 (2 H, m); 1.60-1.70 (4 H, m); 1.94 (2 H, m); 2.09
90% R, =2.0 min (7H, m); 2.15 (1 H, bs); 3.28 (1 H,s); 3.42 (5 H, m); 3.51 (1 H, s); 3.99 2
H,s); 6.84 (1 H, s); 7.03 (1 H, s); 7.22 (1 H, s).
43 1 ) 18/BEL/ | [M+H]" = 3472, 'H-NMR (CDCl3): 1.32 (2 H, m); 1.52 (1 H, 1); 1.58 (3 H, 1); 1.62-1.93 (4
88% R,=1.8 min H, m); 2.00-2.12 (10 H, m); 2.29 (2 H, m); 3.09 (2 H, m); 3.28 (1 H, m);
338 (1 H,1);6.77 (1 H,m); 6.97 (1 H, m); 7.16 (1 H, m).
44 1 BIHI 18/8R1L/ | (M+H] =333.2, 'H-NMR (CDCL): 0.73 (2 H, m); 0.98 (2 H, m); 1.40-1.75 (6 H, b m); 1.94
37% R, =2.4 min (2H,b5s);2.09(2H,s);2.12 (4 H,s5); 220 2 H, bs); 3.38 (1 H, s); 3.49 (2
H, m); 3.64 (1 H,1); 6.86 (1 H, m); 7.04 (1 H, m); 7.27 (! H, m).
45 1 HH 18/8E(L/ | [M+H]" =3352, 'H-NMR (CDCl;): 1.04 (6 H, m); 1.35 (2 H, m); 1.53 (1 H, t); 1.63 (3 H,
57% R,=2.0 min m); 1.88 (2 H, m); 2.03 (6 H, m); 2.11 (2 H, m); 2.55 (1 H, m); 3.28 2 H,

m); 3.41 2 H, m); 6.78 (1 H, m); 6.97 (1 H, m); 7.16 (1 H, m).
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46 1 T35 18/881L/ | [M+H] =349.2, 'H-NMR (DMSO-ds): 0.93 (6 H, m); 1.37 (2 H, m); 1.56 (1 H, 1); 1.63 3
51% Ri=2.2 min H, m); 1.89 (2 H, m); 2.01-2.17 (11 H, b m); 3.27 (1 H, 5); 3.33 (1 H, s);
341 (2 H, m);6.08(1 H,m);6.97 (1 H, m); 7.18 (1 H, m).
47 1 BE ) T0ARE/ | [M+H]" =323.2, 'H-NMR (CDCly): 1.36 (2 H, m); 1.50 (2 H, t); 1.68 (2 H, m); 1.89 (2 H,
90% R, = 0.5 min m); 2.08 (8 H,s); 246 (2 H,s),2.54 (2H,1);2.60 (2 H,1);3.33(3H,s),
3.46 (2 H, 1);6.82 (1 H, m); 7.01 (1 H, m); 7.20 (1 H, m).
49 1 HH) 1852E | [MH-HNMe,]* = | 'H-NMR (DMSO-dg): 0.10-0.15 (2 H, m); 0.43-0.50 (2 H, m); 0.82-0.92
B&{t/ 69% 274.3 (100 %) (1H, m); 127-1.352H, m); 1.52 2 H, t, ) = 6.8 Hz); 1.62—1.71 (2 H, m);
1.82~2.01 (4 H, m); 1.99 (6 H, s); 2.30-2.45 (2 H, m); 2.51-2.56 (2 H, m);
[M+H]" =319.3
263-2.72(2H, m);6.92 (1 H,dd, J=3.5and 1.1 Hz); 7.05 (1 H, dd, J =
(40 %), R, = 0.4
5.1 and 3.5 Hz); 7.41 (1 H, dd, J= 5.1 and 1.0 Hz).
min.
BC-NMR (DMSO-d¢): 3.6; 8.7; 32.7; 33.0; 36.0; 37.7; 40.5; 41.3; 41 6;
52.9; 58.6; 59.9; 65.0; 123.5; 124.7; 126.3; 143 2.
50 1 EH)18/EkL/ | [MH-HNMeJ'= | 'H-NMR (CDCl): 1.32-1.44 2 H, m); 1.59 (1 H, t,J =7.1 Hz); 1.62-1.75
48% 316.3 (100 %) (5 H, m); 1.77-2.01 (4 H, m); 2.02-2.24 (4 H, m); 2.11 (6 H, s); 2.33-2.38
(2H, m); 2.66-2.78 (1 H, m); 3.29 (1.2 H, s); 3.34 (0.8 H, 5); 3.42 (0.8 H, t,
[M+H]* =361.4
J=7.6Hz);3.45(1.2H,t, J=7.8 Hz); 6.82-6.86 (1 H, m); 7.00-7.06 (1 H,
(65 %), R,=3.0
m); 7.20-7.26 (1 H, m).
min.
BC-NMR (CDCl;): 18.71; 18.74; 28.5; 28.6; 31.1; 31.2; 32.3; 32.8; 33.5;
35.6,37.0;38.08;38.09;40.1;41.2;41.7,42.0;43.7,45.1, 53.4; 55.3;
56.5;59.8; 123.3; 123.5; 124.8; 125.1; 126.1; 126.3; 142.1; 143.7; 171 .0;
171.1.
51 1 EH 48R/ | [MH-HNMe,] = | 'H-NMR (CDCl5): 0.01-0.06 (2 H, m); 0.38-0.44 (2 H, m); 0.59-0.72 (1
55% 288.3 (100 %) H, m); 1.34-1.43 (4 H, m); 1.52 (2 H, t, J = 6.8 Hz); 1.66—1.74 (2 H, m);
1.84-1.99 (2 H, m); 2.05-2.18 (2 H, m); 2.10 (6 H, 5); 2.45 (2 H, 5); 2.47—
[M+H]* =333.4
2.57(4 H,m); 6.84 (1 H,dd, J =3.6 and 1.1 Hz); 7.03 (1 H, dd, J = 5.1 and
(25 %), R, =0.7
3.6 Hz); 7.22 (1 H, dd, ] = 5.1 and 1.0 Hz).
min,
BC-NMR (CDCl;): 4.3;9.1; 33.7; 34.3; 38.2; 40.9; 54.0; 56.9; 59.6; 65.5;
123.2;125.0; 126.2.
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52 H ) SOGRIFE/ | MH-HNMe,]* = | 'H-NMR (CDCl;): 1.38 (2 H, ddd, J =13.3, 10.0 and 3.5 Hz); 1.50 2 H, ¢,
65% 302.3 (100 %) J=6.8 Hz); 1.54-1.64 (4 H, m); 1.65-1.73 (2 H, m); 1.78-1.96 (4 H, m),
1.98-2.16 (4 H, m); 2.10 (6 H, 5); 2.20-2.30 (3 H, m); 2.41 (2 H, 5); 2.49 (2
(M+H]* =347.4
H,t,J=6.8Hz); 6.85 () H,dd,J=3.6and 1.1 Hz); 7.03 (1 H,dd, J = 5.1
(25%),R,=1.9
and 3.6 Hz); 7.22 (1 H, dd, ] = 5.1 and 1.1 Hz).
min.
BC-NMR (CDCl,): 18.7; 28.4; 33.7; 34.5; 36.1; 38.2; 40.8; 54.0; 54.8;
59.6; 65.8; 123.2; 124.9; 126.1.
53 BHH 4385/ | [MH-HNMe;]"= | 'H-NMR (CDCl;): 1.38-1.48 (2 H, m); 1.60-1.82 (8 H, m); 1.85-1.94 (1
60% 288.3 (100 %) H, m); 1.94-2.04 (2 H, m); 2.06-2.18 (4 H, m); 2.12 (6 H, s); 2.55-2.95 (6
H, m); 6.85 (1 H,brd, J=3.0 Hz); 7.03 (1 H, dd, ] = 5.1 and 3.6 Hz),
[M+H]* =333.4
7.22-7.24 (1 H, dd, } = 5.0 and 0.8 Hz).
(20 %), R, = 1.}
min. BC-NMR (CDCls): 18.7; 27.8; 30.3; 33.3; 33.6; 36.9; 38.1; 41.1; 53.5;
59.9; 62.2; 64.4; 123.6,125.3; 126 3.
54 BB 18R | (M+H]) =363.3, TH-NMR (CDCl3): 0.91 (6 H, t, J =6.1 Hz); 1.34-1.45 2 H, m); 1.50-1.73
55% R,=3.1 min. (8 H, m); 1.80-2.08 2 H, m);2.09 and 2.11 (6 H, 2 s5); 2.15-2.26 (3 H, m);
3.30 (1.2 H, s); 3.36 (0.8 H, s); 3.41-3.50 (2 H, m); 6.83-6.87 (1 H, m);
7.01-7.07 (1 H, m); 7.23-7.26 (1 H, m).
BC-NMR (CDCl;): 22.3; 22.38; 22.41; 27.9, 28.0, 31.1;31.2; 32.4, 32.8,;
33.4;33.7,33.8, 35.6; 37.2; 38.1; 40.1; 42.0; 44.0; 45.0; 55.5; 56.5; 59.9;
123.3;123.5; 124.8; 125.0; 126.1; 126.3; 172.17; 172.2.
55 5 18/ | [MH-HNMe,]' = | 'H-NMR (CDCl;): 1.38-1.46 (2 H, m); 1.60 and 1.61 (6 H, 2 s); 1.65 2 H,
36% 315.2 (100 %) t,J=7.4Hz); 1.68-1.81 3H, m); 1.93-2.09 3H, m); 2.10 and 2.11 (6 H,

[M+HT" = 360.2
(10%), R,=2.6

min.

25);3.43(0.7H,5s);3.63 (1.3H,35);355(1.3H,t,J=75Hz);3.83 (0.7
H,1,J=7.0Hz); 6.85 (1 H,dd,J=3.5and 0.9 Hz); 7.05 (1 H,dd, J = 5.1

and 3.5 Hz); 7.24 (1 H, d, ] = 5.0 Hz).

BC-NMR (CDCl5): 25.07; 25.1; 30.4; 31.2; 33.0; 33.1; 34.0; 36.7; 38.0;
38.1;39.2: 43.0; 46.2; 46.4; 57.9; 59.8; 121.7; 121.8; 123 4, 124 8; 124.9;

126.2; 126.3; 165.9.
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56 TEBI 18/881t/ | [MH-HNMe,]" = | '"H-NMR (CDCls): 1.33~1.45 (2 H, m); 1.50~1.74 (5 H, m); 1.76-2.06 (3
50% 332.2 (100 %) H, m); 2.09 and 2.10 (6 H, 2 s5); 2.12-2.40 (2 H, m); 2.30-2.40 (2 H, m);
2.66-2.76 (1 H, m); 3.28 (1.2 H, s5); 3.36 (0.8 H, s); 3.40-3.50 (3 H, m);
[M+H] =377.3
3.70-3.78 (1 H, m); 3.82-3.89 (1 H, m); 3.93—4.00 (! H, m); 6.84 (1 H, dt,
(50 %), R, =2.5
J=3.7and 1.1 Hz); 7.01-7.06 (1 H, m); 7.22 (0.4 H, dd, J =5.1 and 1.1
min.
Hz); 7.24 (0.6 H, dd, J = 5.1 and 1.1 Hz).
C-NMR (CDCl,): 31.1; 31.2; 32.3; 32.83; 32.85; 33.4; 35.3; 35.5; 37.0;
38.1;38.5;40.1;42.1; 43.9; 45.1; 55.4; 56.4; 59.8; 67.6; 73.31; 73.33;
123.3; 123.5; 124.8; 125.1; 126.1; 126.3; 143.6; 170.40; 170.44.
57 B 1887/ | [M+H] =3493, 'H-NMR (CDCl;): 1.33-1.44 (2 H, m); 1.60~1.72 (5 H, m); 1.85-2.08 (2
41% R.=2.3 min. H, m);2.09 and 2.11 (6 H, 2 5); 2.11-2.18 (1 H, m); 3.06 (1.2 H, 5); 3.23
(0.8H,1,J=72Hz);3.40 (0.8 H,s); 3.52(1.2H,1,J=72Hz),3.87-
3.98 (1 H, m); 4.74-4.81 2 H, m); 4.90-4.96 (2 H, m); 6.83-6.86 (1 H,
m); 7.01-7.06 (} H, m); 7.22-7.26 (1 H, m).
*C-NMR (CDCL): 30.9; 31.2; 32.9; 32.3; 35.0; 36.9; 38.04; 38.09; 38.3;
38.5;40.1;42.1; 44.2; 44 3; 55.6; 55.9; 59.8; 73.01; 73.03; 123.4; 123.5;
124.9; 125.0; 126.2; 126.3; 169.6; 169.7.
58 HH18/8{/ | [MH-HNMe,]*'= | 'H-NMR (CDCl;): 1.38-1.54 (4 H, m); 1.55-1.81 (8 H, m); 1.95-2.08 (2
23% 313.2 (100 %) H, m);2.10 and 2.12 (6 H, 2 s); 3.38 (0.8 H, s); 3.50 (1.2 H, t, ] = 7.3 Hz);
3.71 (1.2 H,5);3.90 (0.8 H,t,)=1.1 Hz); 6.86 (1 H, brd, ] = 3.5 Hz);
[M+H]* =358.2
7.03-7.07 (1 H, m); 7.23-7.26 (1 H, m).
(6%),R,=2.6
min. BC-NMR (CDCly): 16.3; 16.7; 30.7; 31.1; 33.2; 38.07; 38.1; 39.9; 42.5;
45.7,46.1; 120.3; 123.4; 124.9; 126.2; 126.3; 163.0.
59 B 18//EL/ | [M+H] =3933, 'H-NMR (CDCls): 1.15 (2.4 H, s); 1.16 (3.6 H, s); 1.30-1.46 (2 H, m); 1.60
84% R,=2.8 min. (1.2 H,t,J=7.2 Hz); 1.63-1.74 (2.8 H, m); 1.80-2.02 (4 H, m); 2.04-2.22
(8H,m); 2.23-230 (2 H, m); 3.16 (1.2 H, 5); 3.18 (1.8 H, 5); 3.32 (1.2 H,
s); 3.36 (0.8 H, s); 3.44-3.50 (2 H, m); 6.83-6.87 (1 H, m); 7.01-7.07 (1 H,
m); 7.21-7.26 (1 H, m).
PC-NMR (CDCl;): 24.7; 25.0; 28.7; 29.1; 31.0; 31.1; 32.7; 33.4; 34.0;
34.2;35.6;37.1; 38.1; 40.0; 42.0; 44.0; 45.0; 49.1; 53.4; 55.5; 56.4; 59.8;
73.90; 73.94; 123.2; 124.7; 126.0; 126.2; 171.91; 171.94.
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60 1

HH18/a L/

57%

(M+H]" = 3773,

Ri=2.5 min.

'H-NMR (CDCly}: 1.34-1.46 (2 H, m); 1.56-1.74 (7 H, m); 1.84-2.02 (4
H, m); 2.09 and 2.12 (6 H, 2 s); 2.16-2.26 (1 H, m); 2.52-2.61 (1 H, m);
3.34-3.54 (6 H, m); 3.99-4.05 (2 H, m); 6.83-6.87 (1 H, m); 7.01-7.07 (1

H, m); 7.21-7.27 (1 H, m).

*C-NMR (CDCl): 28.58; 28.6; 31.0; 31.2; 32.8; 33.4; 35.5,37.1; 38.1;
39.6;39.8;39.9: 42.0; 44.2; 44.7; 55.6; 56.0; 59.8; 67.3; 123.3; 123.6;

124.8; 125.1; 126.1; 126.4;, 173.0; 173.1.

61 1

B 18/

68%

[MH-HNMe,]" =

327.2 (100 %)

[M+H]" =372.3
(5%),R, =27

min,

'H-NMR (CDCL): 1.37-1.46 (2 H, m); 1.63—1.78 (4 H, m); 1.93-2.09 (4
H, m); 2.10 (6 H, 5); 2.12-2.15 (1 H, m); 2.20-2.33 (1 H, m); 2.53-2.68 (2
H, m); 2.72-2.82 (2 H, m); 3.35 (1.2 H, 5); 3.42 (0.8 H, 5); 3.51-3.57 2 H,
m); 6.85 (1 H, dd, J =3.5 and 0.9 Hz); 7.04 (1 H, td, J = 5.1 and 3.6 Hz);

7.22-7.26 (1 H, m).

BC-NMR (CDCL): 16.5; 30.5; 30.6; 31.2; 33.0; 33.1; 34.4; 37.2; 38.0;
38.1;38.8;39.0; 39.8; 42.7, 44.9, 45.5; 56.7; 57.1; 59.8; 120.8; 120.9;

123.4;124.9; 126.2; 126.3; 164.4; 164.7.

62 1

BB 188/

61%

[M+H]" =361.3,

R, = 3.0 min.

'H-NMR (CDCl;): 0.03-0.08 (2 H, m); 0.38-0.45 (2 H, m); 0.66-0.76 (1 H,
m); 1.34-1.45 (2 H, m); 1.50-1.64 (3 H, m); 1.64-1.72 (3 H, m); 1.85-2.02
(3 H,m); 2.03 and 2.12 (6 H, 2 5); 2.14-2.25 (1 H, m); 2.31-2.38 (2 H, m),
3.32(1.2H,s); 3.36 (0.8 H, s); 3.34-3.50 (2 H, m); 6.83—6.87 (1 H, m);

7.01-7.07 (1 H, m); 7.21-7.26 (1 H, m).

PC-NMR (CDCl): 4.5; 10.7; 28.5; 30.12; 30.15; 31.1; 31.2; 32.8; 33.4;
34.4;34.8;35.6;37.1;38.1; 40.1; 42.0; 43.9; 45.0; 55.3; 56.5; 59.9; 123.3;

>

123.5;124.9;125.1; 126.1; 126.3; 143.6; 171.87; 171.9.

63 1

BB 1 8/mE L/

67%

[M+H]* =365.3,

R(=2.5 min.

'H-NMR (CDCl;): 1.35-1.44 (8 H, m); 1.53-1.58 (1 H, m); 1.64—1.75 (3
H, m); 1.95-2.09 (3H, m); 2.10and 2.11 (6 H, 2 5); 2.12-2.18 (1 H, m);
3.18and 3.19 3 H,25s);3.42 (0.7 H,5); 3.57 (1.3 H,t,J =74 Hz); 3.62
(1.3H,s);3.73(0.7H,t,)=7.0 Hz); 6.85 (1 H, dd, ) = 3.5 and 0.7 Hz),

7.04 (1 H, dd, J = 5.0 and 3.6 Hz); 7.22-7.26 (1 H, m).

BC-NMR (CDCl;): 24.1; 30.3; 30.6; 31.4; 32.9; 33.1; 34.0; 38.07; 38.1;
38.6;,42.4;45.4;45.8;51.57;, 51.59; 56.8; 57.7; 59.9; 79.5; 79.8; 123.3;

124.8; 126.1; 126.3; 172.6; 172.9.
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64

TT61 18/8R 1L/

58%

[M+H]*=377.3,

R, =2.7 min.

'H-NMR (CDCl:): 1.34-1.45 2 H, m); 1.51-1.73 (6 H, m); 1.84-2.00 (4
H, m);2.09and 2.11 (6 H, 2 5); 2.13-2.23 (2 H, m); 2.34-2.43 (1 H, m);
2.57-2.65 (1 H, m), 3.28-3.40 (2 H, m); 3.40-3.55 (2 H, m); 3.70-3.77 (1
H, m); 3.82-3.90 (1 H, m); 4.25-4.32 (1 H, m); 6.84—6.86 (1 H, m); 7.01—

7.07 (1 H, m); 7.22-7.26 (1 H, m).

BC-NMR (CDCls): 25.63; 25.66; 31.1; 31.15; 31.2; 31.5; 31.6; 32.8; 32.9;
33.3;38.1,40.1; 40.5;40.9;42.0, 43.9; 45.2; 55.4; 56.6; 59.9; 67.81;

67.84;75.99; 76.0; 123.3; 124.8; 126.1; 126.3; 169.5; 169.6.

65

HHl18/ER L/

28%

[MH-HNMe,]"
=3343,R,=25

min.

'H-NMR (CDCls): 1.22 (2.6 H, 5); 1.23 (3.4 H, 5); 1.32-1.47 (2 H, m);
1.57-1.74 (4 H, m); 1.83 (2 H, t, J = 6.8 Hz); 1.87-2.02 (2 H, m); 2.02—
224 (2H, m);2.08 (2.6 H,s);2.11 (3.4 H,s); 236-2.44 (2H, m); 3.32 (1.2
H, s);3.36 (0.8 H, s); 3.43-3.50 2 H, m); 6.84 (0.4 H,dd,J=3.6 and 1.1
Hz), 6.85 (0.6 H,dd, J=3.6 and 1.1 Hz); 7.02 (0.4 H, dd, J=5.1 and 3.6
Hz); 7.05 (0.6 H,dd, J=5.1 and 3.6 Hz); 7.23 (0.4 H,dd,J=5.1 and 1.1
Hz); 7.25 (0.6 H, dd, J = 5.1 and 1.1 Hz). The OH signal could not be

identified.

BC-NMR (CDCl;): 29.1;29.4;29.5; 31.1; 31.2; 32.7; 33.4; 35.5; 37.2;
38.1;40.0;42.1;44.1; 45.2; 55.7;, 56.7; 59.7; 69.51; 69.55; 123.2; 123 .4;

124.7; 125.1; 126.0; 126.2; 172.6; 172.7.

66

B 18/ER L/

50%

[M+H]" = 363.2

4 %)

[MH-NHMe,]*=
318.3 (100 %), R,

= 2.6 min.

'H-NMR (DMSO-dq): 1.22-1.32 (2 H, m); 1.41-1.48 (1 H, m); 1.52-1.66

(6 H, m); 1.68-1.77 (1 H, m), 1.99 (4 H, s5); 2.00 (2 H, s); 1.94-2.06 (4 H,

m, overlapped); 2.45-2.52 (2 H, m, overlapped by the DMSO signal); 3.17
(0.8 H, s); 3.32 (1.2 H; t, J = 7.1 Hz, overlapped by the water signal); 3.35

(1.2 H;s); 3.54 (0.8 H; t, J=7.1 Hz); 5.747 (0.3 H, s); 5.754 (0.7 H, s);

6.92-6.94 (1 H, m); 7.04-7.07 (1 H, m); 7.40-7.42 (1 H, m).

PC-NMR (DMSO-ds): 12.2; 29.9; 30.0; 30.7; 32.4; 32.5; 33.4; 33.6; 37.7,
38.7,41.5;44.4; 44.5; 54.8; 59.0; 59.1; 75.2; 75.5; 123.6; 124.8; 124.9;

126.3;171.1; 171.2.
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67 BHI 18/ | (MH-HNMe,]'= | '"H-NMR (CDCL): 0.95-1.02 (2 H, m); 1.32-1.37 (2 H, m); 1.37-1.46 (2
30% 327.2 (100 %) H, m); 1.61-1.75 (4 H, m); 1.87-2.06 (3 H, m); 2.10 (2.5 H, 5); 2.11 (3.5
- H,s);2.13-2.22 (1 H, m); 2.45 (2 H, s); 3.29 (1.1 H, 5); 3.39 (0.9 H, s5),;
[M+H]*=372.3
346 (09 H,t,J=7.1Hz);3.52 (1.1 H,t,J =7.3 Hz); 6.83-6.86 (1 H, m);
(98 %), R,=2.5
4 7.02(0.5H,dd, J=5.1 and 3.6 Hz); 7.04 (0.5 H, dd, J = 5.1 and 3.6 Hz);
min.
7.22(0.5H,dd, J=5.1 and 1.1 Hz); 7.24 (0.5 H, dd, J = 5.1 and 1.1 Hz).
BC-NMR (CDCl,): 6.6;6.7; 14.0;31.0; 31.1; 32.8; 33.3; 35.4; 36.9; 38.1;
38.1;39.3;39.7;40.1; 42.3; 44.2; 45.2; 55.6; 56.5, 59.8; 59.8; 123.1;
123.2; 123.3; 123.6; 124.8; 125.1; 126.1; 126.3; 143.5; 167.2; 167.2.
68 BEE18/EkL/ | [MH-HNMe,]'= | 'H-NMR (CDCl;): 1.34-1.46 (2 H, m); 1.60-1.75 (4 H, m); 1.85-2.06 (4
44% 341.2 (95 %) H, m); 2.08 (2.5 H, s); 2.11 (3.5 H, 5); 2.16-2.30 (4 H, m); 2.58-2.67 (2 H,
m); 2.69 (0.8 H, 5); 2.70 (1.2 H, s); 3.30 (1.2 H, s5); 3.37 (0.8 H, 5); 3.45
[M+H]" = 386.3
(0.8H,t,J=7.1Hz);3.50 (1.2 H,t, =73 Hz); 6.84 (0.4 H,dd, ) =3.6
(100 %), R,=2.7
and 1.1 Hz); 6.86 (0.6 H, dd,  =3.5 and 1.0 Hz); 7.02 (0.4 H, dd, 1 =5.1
min.
and 3.6 Hz); 7.05 (0.6 H, dd, ) = 5.1 and 3.6 Hz); 7.23 (0.4 H, dd, J = 5.1
and 1.1 Hz); 7.25 (0.6 H, dd, J=5.1 and 1.1 Hz).
69 5] 18/BE{k/ | [M+H]" =375.3, 'H-NMR (CDCls): 1.35-1.45 (2 H, m); 1.46-1.76 (10 H, m); 1.78-1.96 (3
32% R,=3.2 min. H, m); 1.96-2.09 (3 H, m); 2.09 and 2.11 (6 H, 2 s); 2.16-2.32 (3 H, m);
3.29 (1.2 H, s); 3.36 (0.8 H, s); 3.40-3.50 (2 H, m); 6.83-6.87 (1 H, m);
7.01-7.09 (1 H, m); 7.21-7.25 (1 H, m).
PC-NMR (CDCl,): 18.2; 18.29; 18.30; 27.8; 27.9; 27.96; 28.0; 31.1; 31.2;
31.5;31.7,31.97;31.99; 32.04; 32.5; 32.8; 33.4; 35.2; 35.5; 35.7; 35.73;
37.1;38.1;40.1; 42.0; 43.9; 45.0; 55.4; 56.4; 59.9; 77.2;, 77.5; 123 3;
123.5;124.9; 125.1; 126.1; 126.3;, 171.9; 172.0.
70 BFEIST458E/ | [M+H]" =335.3, 'H-NMR (CDCl3): 1.32-1.40 (2 H, m); 1.48 2 H, t, ) = 6.9 Hz); 1.63-1.71
44% R, = 0.2 min. (2 H, m); 1.75-2.00 (3 H, m); 2.00-2.08 (1 H, m); 2.09 (6 H, 5); 2.35 (2 H,
s);246 2 H,t,] =69 Hz); 2.73 @ H, d, ] = 7.3 Hz); 3.13-3.22 (1 H, m);
> 442 (2H,1,J=62Hz);478(2H,dd, ] =78 and 6.0 Hz); 6.84 (1 H, d, ]
=3.5Hz);7.03 (1 H,dd,J=5.1and 3.5 Hz); 722 (1 H,d, J = 5.1 Hz).
v
BC-NMR (CDCl;): 19.8; 33.6; 34.3; 34.7; 38.1; 41.0; 53.8; 59.6; 59.8;
65.7,76.5;123.2, 124.9; 126.1.
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71 FEFI36RE/ | [M+H] =259.2, 'H-NMR (CDCl3): 1.31 (2 H, m); 1.43 (2 H, m); 1.63 (2 H, m); 1.9] 2 H,
77% R,= 0.6 min m); 2.03 (6 H,s); 2.24 (2 H, m); 2.84 (2 H, s); 2.95 (2 H, m); 7.25-7.39 (5
H, m).
72 B T1/EE{ | [M+H] =329.4, 'H-NMR (CDCls): 0.97 (1, 3H, J = 7.4 Hz); 1.23-1.35 (m, 2H); 1.52-1.74
86% R,= 2.8 min, (m, 8H); 2.02 and 2.04 (2 s, 6H); 2.18-2.26 (m, 3H); 2.23-2.41 (brs, 1H);
3.34 and 3.41 (2 s, 2H); 3.39-3.48 (m, 2H); 7.23-7.42 (m, 5H).
BC-NMR (CDCls): 13.7; 14.0; 18.4; 18.5; 18.9; 30.1; 30.9; 31.2; 31.5;
36.4;36.9;37.8,38.0;, 38.1; 40.3; 42.3; 43.9; 45.0; 55.1; 56.4; 60.8; 126.5;
126.7; 127.6; 127.63; 127.67; 127.7; 171.9; 172.0.
73 BB 718/ | [M+H]"=301.2, '"H-NMR (CDCl5): 1.30 (2 H, m); 1.54 (1 H, m); 1.62 (3 H, m); 1.83-1.96
56% R,= 1.5 min (2 H, m); 2.00-2.03 (9 H, m); 2.19 (1 H, m); 2.32 (1 H, m); 3.32-3.45 (4 H,
m); 7.23-7.39 (5 H, m).
74 BRI 71585 | [M+H]" =315.3, 'H-NMR (CDCl;): 0.90 (3 H, t); 1.30 (4 H, m); 1.44 (4 H, m); 1.66 (2 H,
fZ it/ 83% R= 1.4 min m); 1.85 (2 H, m);2.02 (6 H,s); 226 (2H,m); 237 (2H, m); 246 (4 H,
m); 7.29 (5§ H, m).
75 B 71/EEL | [M+H]* =3714, 'H-NMR (CDCl5): 1.23-1.34 (2 H, m); 1.51-1.70 (5 H, m); 1.83—1.98 (4
51% R,= 2.8 min. H, m); 2.03 and 2.05 (6 H, 2 s); 2.09-2.25 (2 H, m); 2.25-2.45 (2 H, m);
259 (0.6 H,d,J =69 Hz),;2.63 (0.4 H, d, ] =69 Hz); 3.33-3.53 (4 H, m);
3.69-3.77 (1 H, m); 3.81-3.91 (1 H, m); 4.24-4.33 (1 H, m); 7.26-7.33 (3
H, m); 7.34-7.41 (2 H, m).
BC-NMR (CDCly): 25.6; 30.0; 30.1; 30.7; 31.16; 31.2; 31.4; 31.5; 31.57,
31.6;36.0; 37.6; 38.0; 38.1; 40.4; 40.5; 40.9;, 42.3; 43.9;45.2; 55.1; 56.5;
60.9; 67.81; 67.85; 76.0; 126.5; 126.7; 127.6; 127.7, 127.8; 137.4; 169.7;
169.7.
76 BB 718/ | [MH-HNMe,]"= | 'H-NMR (CDCL): 1.24-1.36 2 H, m); 1.56 (1 H, t, J = 7.3 Hz); 1.62 (3 H,
29% 3353 (22 %) m); 1.83-2.11 (9 H, m); 2.15-2.31 (4 H, m); 2.33—-2.44 (1 H, m); 2.59-2.68
(2H, m); 2.69 (0.8 H,s);2.71 (1.2 H, s); 3.34 (1.2 H, 5); 3.41 (0.8 H, s);
[M+H]" = 380.4
3.43-3.51 (2 H, m); 7.24-7.33 (3 H, m); 7.34-7.42 (2 H, m).
(100 %), R,=2.7
min, BC-NMR (CDCly): 17.1; 30.0; 30.8; 31.2; 31.4; 32.5; 33.2; 33.3; 35.9;
37.5;38.0; 38.1; 40.4; 41.5; 42.0; 42.5; 43.9; 45.2; 55.3; 56.2; 60.8; 124.5;
124.5;126.5; 126.9; 127.6; 127.6; 127.7; 127.8; 137.5; 167.0; 167.1.
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BH71/m

25%

[MH-HNMe,]" =

321.3 (16 %)

[M+H]" = 366.3
(100 %), R,= 2.6

min.

'H-NMR (CDCl5): 0.96-1.02 (2 H, m); 1.25-1.37 (4 H, m); 1.57 (1 H, ¢, J
= 7.3 Hz); 1.62-1.70 (3 H, m); 1.83-1.99 (2 H, m); 2.03 (2.6 H, s); 2.04
(3.4 H,5s);2.16-2.25 (1 H, m); 2.29-2.38 (1 H, m); 2.45 (0.8 H, 5); 2.46
(1.2H,5s);3.32(1.2H,s); 3.43 (0.8 H, s); 3.41-3.53 (2 H, 5); 7.23-7.32 (3

H, m); 7.33-7.41 (2 H, m).

PC-NMR (CDCl): 6.7; 6.7; 14.0; 30.1; 30.8; 31.1; 31.4; 35.8; 37.5; 38.0;
38.1;39.3;39.7:40.4; 42.5; 442,452, 554, 56.4; 60.8; 123.1; 123.2;

126.5; 126.8; 127.6; 127.6; 127.7, 127.8; 137.3; 167.2; 167.2.

71/

25%

[M+H]" = 357.3,

R.=2.4 min.

'H-NMR (CDCl;): 1.26-1.36 (2 H, m); 1.55 (1 H, t, ] = 7.3 Hz); 1.59-1.70
(3 H, m); 1.82-2.00 (2 H, m); 2.02 and 2.05 (6 H, 2 s); 2.13-2.40 (2 H, m);
2.67(2H,1,J=7.3Hz);3.34 (1.1 H, s); 3.37 (0.9 H, 5); 3.38-3.46 3 H,

m); 4.38-4.44 (2 H, m); 4.90 (2 H, dd, J = 7.8 and 6.3 Hz); 7.24-7.32 3 H,

m); 7.34-7.42 (2 H, m).

BC-NMR (CDClL): 20.1; 30.1; 30.8; 31.1; 31.4; 31.5; 31.6; 35.8; 37.4,
37.9;38.0; 38.1; 38.5; 39.8; 40.4; 42.3; 43 .8, 44.9; 55.1, 56.3; 60.7; 77 .4,

77.5;126.5;126.7; 127.5; 127.54; 127.6; 127.7; 137.3; 169.5; 169.6.

TR

58%

[M+H]" = 3574,

R,=3.1 min.

'H-NMR (CDC}): 0.90 and 0.92 (6 H, 2 d, J = 6.3 Hz); 1.24-1.36 (2 H,
m); 1.50-1.70 (7 H, m); 1.77-1.99 (2 H, m); 2.02 and 2.04 (6 H, 2 s); 2.16—
227 (3 H, m); 2.29-2.40 (1 H, m); 3.40 (1.2 H, 5); 3.34 (0.8 H, 5); 3.41—

3.48 (2 H, m); 7.24-7.32 3 H, m); 7.34-7.41 (2 H, m).

BC-NMR (CDCl): 22.37; 22.4; 27.9; 28.0; 31.0; 30.9; 31.2; 31.5; 32 4;
32.9; 33.8; 36.0; 37.6; 38.0; 38.1; 40.3; 42.3; 43.9; 45.0; 55.2; 56.3; 60.8;

126.5; 126.7; 127.6; 127.63; 127.7; 127.8; 172.19; 172.2.

77 1
A
4
78 I
79 1
80 1
»

BT/

58%

[M+H]* =354 4,

R,=2.6 min.

'H-NMR (CDCl): 1.25-1.38 (2 H, m); 1.54-1.58 (1 H, m); 1.58 and 1.60
(6 H,25s); 1.62-1.73 (3 H, m); 1.88-2.00 (2 H, m); 1.98 and 2.02 (6 H, 2
s); 2.17-2.30 2 H, m); 3.45 (0.7 H,s); 3.65(1.3H,s);3.51 (13 H,¢t,J=
7.0 Hz); 3.79 (0.7 H,t, ) = 7.0 Hz); 7.23-7.31 3 H, m); 7.34-7.40 2 H,

m).

*C-NMR (CDCl;): 25.01; 25.07; 30.2; 30.5; 30.6; 31.4; 34.4; 36.6; 37.9;
38.0;39.3;43.2; 46.1, 46.3; 57.5; 57.9, 60.6; 121.6; 121.8; 126.5; 126.6,

127.4; 127.5; 127.7; 165.6; 165.9.
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81

T8I 718

40%

[M+H]* = 371 4,

R;=2.6 min.

TH-NMR (CDCL): 1.24-1.35 (2 H, m); 1.52—1.68 (6 H, m); 1.80—1.98 (4
H, m); 2.02 and 2.04 (6 H, 2 5); 2.15-2.43 (2 H, m); 2.51-2.61 (1 H, m);
3.36-3.51 (6 H, m); 3.98-4.05 (2 H, m); 7.25-7.32 (3 H, m); 7.33-7.41 (2

H, m).

PC-NMR (CDCls): 28.6; 30.1; 31.0; 31.1; 31.4; 35.7; 37.6, 38.0; 39.6;
39.8,40.1;42.3;44.1, 44.6; 55.4; 55.9; 60.7; 67.3; 67.32; 126.5; 126.7,

127.5; 127.6; 127.8; 135.2; 137.4; 173.0; 173.1.

82

BH71/ER

14%

[M+H]* = 373.3,

R,=2.5 min.

'H-NMR (CDCl;):1.23 (2.4 H, s); 1.24 (3.6 H, s); 1.27-1.35 (2 H, m);
1.51-1.57 (1.2 H, m); 1.59-1.70 (2.8 H, m); 1.81-1.98 (4 H, m); 2.03 (2.4
H,s); 2.06 (3.6 H, s); 2.16-2.45 (4 H, m); 3.35 (1.2 H, s); 3.40 (0.8 H, s);
3.41-3.49 (2 H, m); 7.23-7.41 (5 H, m). The OH signal could not be

identified.

The 'H-NMR spectrum in DMSO-ds shows the OH signal at 4.22 and 4.25

ppm.

BC-NMR (CDCls): 27.6; 29.1; 29.4; 29.5; 30.0; 30.7; 31.2; 31.3; 35.9;
37.2;37.4;37.9; 38.0;40.3; 42.2; 44.2; 45.0; 55.3; 56.2; 60.7; 69.4; 74.7;

74.8;75.2;126.4;1269; 127.5;127.7, 129.9; 137.4; 172.5, 172.6.

83

BE71/ERL

77%

[M+H]" = 3874,

R,=2.8 min.

TH-NMR (CDCl;): 1.15 (2.6 H, s5); 1.17 (3.4 H, s); 1.27-1.36 (2 H, m);
1.51-1.57 (1.2 H, m); 1.59-1.70 (2.8 H, m); 1.80-1.99 (4 H, m); 2.02 (2.6
H,s); 2.03 (3.4 H, m); 2.16-2.40 (4 H, m); 3.16 (1.3 H, s); 3.18 (1.7 H, s);

3.35(1.2 H,s);3.40 (0.8 H, s); 3.41-3.48 (2 H, m); 7.23-7.42 (S H, m).

C-NMR (CDCl3): 25.0; 25.0; 28.7; 29.1; 30.1; 30.7; 31.3; 31.5; 34.0;
34.0; 34.2;35.9; 37.5; 38.0; 40.4; 42.3; 44.0; 44.9; 49.1; 55.3; 56.2; 60.7,

73.90; 73.94; 126.5; 126.7, 127.6; 127.7; 171.92; 171.94.

84

181 71/ERIL/

54%

[M+H]'=357.3

(29 %)

[MH-NHMe,]*=
312.3 (100 %), R,

=2.7 min.

'H-NMR (DMSO-dq): 1.13-1.24 (2 H, m); 1.42-1.49 (2 H, m); 1.53-1.63
(2H, m); 1.68-1.78 (1 H, m); 1.90 (4 H, s); 1.92 (2 H, 5); 1.82-1.91 (1 H,
m, overlapped); 1.95-2.13 (6 H, m); 2.46-2.54 (2 H, m, overlapped by the
DMSO signal); 3.21 (0.8 H, s5); 3.24 (1.2 H; t, ] = 7.1 Hz, overlapped by
the water signal); 3.39 (1.2 H; s); 3.52 (0.8 H; t, J=7.1 Hz); 5.70 (0.3 H,

8); 5.77 (0.7 H, s); 7.23-7.26 (1 H, m); 7.31-7.39 (4 H, m).

PC-NMR (DMSO-de): 12.2; 29.9; 30.2; 30.9; 33.4; 33.6; 37.7; 41.7; 44.4;

59.8. 60.0; 75.2; 75.5; 126.2; 127.2; 127.4; 171.1; 171.3.
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85 BEH 718/ | [M+H] = 3414, 'H-NMR (CDCl;): 0.10-0.19 (2 H, m); 0.51-0.58 (2 H, m); 1.08 (1 H, m);
70% R,=2.8 min. 1.22-1.35 (2 H, m); 1.50-1.67 (4 H, m); 1.75-1.98 (2 H, m); 2.02 (2.4 H,
5);2.03 (3.6 H,s); 3.31 (1.2 H,5);2.17 (0.8 H,d, ] = 6.7 Hz); 2.20 (1.2 H,
d,J=6.7Hz);2.18240 (2 H, m); 3.38 (0.8 H, t, ] = 7.2 Hz); 3.41 (0.8 H,
s); 3.46 (1.2 H,t,J=7.2 Hz); 7.22-7.40 (5 H, m).
BC-NMR (CDCls): 4.3; 6.9; 30.1; 30.9; 31.2; 31.3; 35.9; 37.7; 37.9; 38.1;
39.5;39.9; 40.2; 42.3; 43.9; 44.9; 55.0; 56.3; 60.8; 126.3; 126.7; 127 .4;
127.5;127.6; 135.6; 137.4; 171.38; 171 .44
86 BB | [M+H]) = TH-NMR (CDCl): 1.24-1.35 (2 H, m); 1.53 (1 H, m); 1.56-1.76 (5 H, m),
79% 355.4,R,=3.1 1.78-1.98 (4 H, m); 2.02 (2.5 H, 5); 2.04 (3.5 H, 5); 2.10-2.24 (3 H, m);
min. 2.30-2.42 (3 H, m); 2.74 (1 H, m); 3.33 (1.8 H, 5); 3.37 (0.8 H, 5); 3.38-
3.46 (2 H, m); 7.22-7.42 (5 H, m).
BC-NMR (CDCl5): 18.6; 28.6; 30.0; 30.8; 31.2; 31.3; 32.2; 32.4; 35.8;
37.5;38.0;38.1,40.2;41.3;41.6;42.3,43.6,45.1,53.4;, 55.1; 56.3; 60.8,
126.3; 126.7, 127.6; 171.06; 171.09.
87 BB 8358F/ | [M+H] =373 4, TH-NMR (CDCls): 1.13 (6 H, s); 1.20-1.32 (2 H, m); 1.40-1.55 (6 H, m);
55% R,=2.1 min. 1.60—1.70 (2 H, m); 1.75-1.92 (2 H, m); 2.02 (6 H, 5); 2.27 (2 H, br s);
2.34-2.40 (2 H, m); 2.48-2.54 (4 H, m); 3.17 (3 H, 5); 7.24—7.40 (5 H, m).
BC-NMR (CDCl;): 23.2;24.9; 31.0; 34.7; 37.6; 38.1; 38.2; 41.0; 49.1,
53.4;53.9; 57.4; 60.4; 65.4; 74.3; 126 .4; 127.4; 127.6.
88 B 425/8% [MH-HNMe,]*= | '"H-NMR (CDCl;): 0.96 (3 H, dt, ] = 7.4 and 2.8 Hz); 1.34-1.44 (2 H, m);
1%/ 41% 3243, R, =3.0 1.61-1.73 (6 H, m); 1.83-2.02 (4 H, m); 2.10 3 H, s5); 2.12 3 H, 5); 2.21 (2
min. H, di,)=7.8and 1.9 Hz); 3.29 (1 H,s); 3.36 (1 H, s); 3.46 2 H, td, ] =

14.6 and 7.2 Hz); 6.61 (1 H,t,J =4.0 Hz); 6.84 (1 H,dd,J=10.5and 3.8

Hz).

BC-NMR (CDCl5): 18.3; 18.4; 31.0; 31.2; 32.4; 33.0; 35.5; 36.3; 36.8;
37.2;37.9;38.1;40.1; 42.0; 43.9; 45.0; 55.2;, 55.5; 124.3, 124.5; 125.4;

125.6;127.7;, 127.9; 142.7.

189




201607923

89 T 425/ [M—HNMe,]* = 'H-NMR (CDCl;): 0.9 3 H,1,J =7.3 Hz); 1.28-1.35 (2 H, m); 1.37-1.41
[EpEL/ 310.3,R,=2.0 (2H,m); 1.43-1.47 (2 H, m); 1.51 2 H, t,J =6.9 Hz); 1.65-1.7) (2 H, m),
44% min. 1.81-1.87 (2 H, m); 1.98-2.06 (2 H, m); 2.11 (6 H, s); 2.34-2.38 (2 H, m);
2.39(2H,s);2.50 (2 H,t,J=6.8 Hz); 6.60 (1 H, dd, J = 3.8 and 0.9 Hz);
6.83 (1 H, dd, ] =3.8 and 0.9 Hz).
BC-NMR (CDCl;): 14.1;20.9; 31.0; 33.3; 33.8; 34.4; 38.1; 38.2, 40.8;
53.9;56.8;60.1; 124.3; 125.4, 126.1; 127.5.
90 TR 426/8f [MH-HNMe,]*= | 'H-NMR (CDCl;): 0.96 (3 H, dt, J = 7.4 and 2.6 Hz); 1.35-1.44 (2 H, m);
1t/ 42% 308.3,R, =29 1.61-1.73 (6 H, m); 1.81-1.99 (4 H, m); 2.10 3 H, s); 2.12 (3 H, 5); 2.19—
min. 2.23(2H, m);3.28 (1 H,s); 3.36 (1 H, s); 3.46 2 H, td, J=14.6 and 7.2
Hz); 6.38 (1 H, ddd, J=12.6,4.0 and 1.7 Hz); 6.42 (1 H, ddd, ) = 4.8, 4.0
and 3.2 Hz).
BC-NMR (CDClL): 14.0; 18.3;18.4; 31.0; 31.2; 32.1; 32.8; 35.6; 36.3;
36.8;37.2; 37.9; 38.05; 38.06; 40.1; 42.0; 43.9; 45.0; 55.2; 56.4; 60.0;
60.1; 106.0; 106.2; 160.3; 160.4; 121.0; 121.1; 121.3; 162.5; 165.4; 171 .87,
171.91.
91 B 426/58 [MH-HNMe,]*= | 'H-NMR (CDCl;): 091 3 H,t,J=7.3 Hz); 1.28-1.48 (6 H, m); 1.52 2 H,
IEVi2ed) 2943, R, =10 t,J=6.9Hz); 1.64-1.70 2 H, m); 1.83 2 H, t,J =11.4 Hz); 1.93-2.04 2
49% min H,m); 2.11 (6 H, s); 234238 (2H, m); 240 2 H,s); 250 2H,, ] =69
Hz,); 6.37 (1 H,dd, J=4.0and 1.7 Hz,); 6.42 (1 H, dd, J = 4.0 and 3.2 Hz).
BC-NMR (CDCl): 14.1;20.9: 31.0; 33.1; 34.4; 38.0; 38.1; 40.8, 53.9;
56.8;59.9: 65.6; 106.1 (d, J=11 Hz); 121.1; 127.3; 129.2; 132.7; 133.1;
163.8 (d, ] = 289 Hz).
94 193485/ | [M+H] =335.3, 'H-NMR (CDCl3): 0.90 3 H, t, J = 7.3 Hz); 0.92-1.00 (2 H, m); 1.06-1.75
72% low UV activity (25H, m); 2.17 (6 H,5); 2.30-2.39 (4 H, m); 2.53 (2 H, t, ] = 6.8 Hz).
BC-NMR (CDCl): 14.1; 20.9; 26.2; 26.7; 29.4; 31.0; 33.1; 33.5, 36.1;
36.3;37.3;37.8;41.0; 54.4; 56.8; 56.9; 68.3.
96 FEFI9SARFE/ | [M+H] =321.3, 'H-NMR (CDCl;): 0.89 (3 H, t, ] =7.3 Hz); 1.00—1.10 (2 H, m); 1.22-1.84
66% low UV activity (23 H, m); 2.18 (6 H, s); 2.30-2.40 (4 H, m); 2.55 2 H,t, ] = 6.7 Hz).
BC-NMR (CDCl;): 14.1;20.9; 25.0; 29.5; 30.8; 33.3; 35.1; 36.0; 36.3;
36.7;37.1;,37.3; 41.0; 54.2; 56.6; 56.7; 68.1.
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97 HH 424/85 [M+H]* = 'H-NMR (CDCl;): 0.948 and 0.953 (3 H, 21, J = 7.4); 1.10-1.39 (6 H, m);
£/ 89% 3214,R, =28 1.40-1.84 (14 H, m); 2.00-2.12 (1 H, m); 2.16-2.23 2 H, m); 2.25 (2.4 H,
R min. 5);2.26 (3.6 H,s); 3.15 (1.2 H, s); 3.22 (0.8 H,s); 3.46 (0.8 H,t,J=7.1
Hz); 3.50 (1.2 H, t, ) = 7.2 Hz).
-
98 HEI9758E/ | [M+H]" = 'H-NMR (CDCl;): 0.90 (3 H, t, J = 7.3 Hz); 1.20-1.36 (8 H, m); 1.38-1.70
84% 3074,R =13 (14 H, m); 2.04 (1 H, 1t, J = 10.9 and 7.6 Hz); 2.26 (6 H, s); 2.30-2.40 (4
min. H, m); 2.57 2 H,t, ] = 6.5 Hz).
BC_NMR (CDCls): 14.1;20.7; 25.0; 27.2; 28.4; 30.7; 33.1; 34.9; 38.0;
41.5;44.5,54.6,56.9; 57.6,69.2.
99 BT 424/85 [M+H]* =333.4, 'H-NMR (CDCl5): 1.12-1.38 (6 H, m); 1.40-2.18 (17 H, m); 2.25 2 H, s);
b/ 86% R,=2.9 min. 226 (4 H,5);228-237 2H,m);3.05 (1.3 H,5s);3.15(1 H,m); 3.21 (0.7
H,s);3.37 (0.7H,t,1=7.1Hz); 349 (1.3 H,t, J = 7.1 Hz).
BC-NMR (CDCl,): 18.0; 18.1; 24.7; 25.0; 25.1; 26.9; 27.1; 28.48; 28.53;
29.8;29.9;31.7;33.4;37.7;37.9; 38.0; 38.4; 40.5; 42.5, 44.0; 44.1, 44.5;
44.7,57.8;57.8;58.8,594;173.1,173.3.
100 B {5 424/85 [M+H]* = 'H-NMR (CDCl;): 0.68—0.75 (2 H, m); 0.94-1.00 (2 H, m); 1.14-1.40 (6
! 15% 3194,R, =27 H, m); 1.41-1.78 (12 H, m); 1.84 (1 H, t, ] = 7.1 Hz); 2.07 (1 H, m); 2.26
min. (3.6H,s),2.28 (24 H,s);3.23 (0.8 H,s);335(1.2H,s);3.51 (12H,t,J=
7.1 Hz); 3.66 (0.8 H, t, J = 7.1 Hz).
BC-NMR (CDCls): 7.2; 12.0; 12.3; 25.0; 25.2; 27.05; 27.1; 27.6; 28.51,
28.54;29.7,29.8;,32.1;33.4,37.7,37.9,37.8;,40.6,42.4,44.2; 44 3; 44 8,
45.3;57.7,57.9; 59.2;, 60.3; 172.0; 172.1.
101 BB 10048 [M+H]" = 305 .4, 'H-NMR (CDCl): 0.07-0.13 (2 H, m); 0.44-0.50 (2 H, m); 0.90 (1 H, m);
[/ 84% R, =0.6 min. 1.20-1.35 (6 H, m), 1.38-1.74 (12 H, m); 2.04 (1 H, tt, J=10.8 and 7.6
Hz); 226 (6 H,s);2.28 2 H,d, ] =6.6 Hz); 242 2 H,s); 263 2 H,t, ] =
6.8 Hz).
BC-NMR (CDCl;): 3.8;9.7; 25.0; 27.2; 28.4; 33.0; 34.9; 37.9; 41.5; 44.3;
54.6;57.7; 61.8; 69.4.
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102

T 99/2 B/

89%

[M+H]" = 3194,

R, = 1.4 min.

"H-NMR (CDCb): 1.18-1.34 (6 H, m); 1.40-1.92 (16 H, m); 1.98-2.10 (3
H, m); 226 (6 H,s); 2.31 (2 H,s); 2.44 (2 H, d, ) = 6.9 Hz); 2.48-2.60 (3

H, m).

BC-NMR (CDCls): 18.6;25.0; 27.2; 27.7; 28.4; 33.1; 34.9; 35.4; 37.9;

41.6;44.3; 54.8; 57.6; 63.3; 69.3.

103

T 424/88

b/ 68%

[M+H]" =
333.4,R, =28

min.

'H-NMR (CDCl3): 0.11-0.16 (2 H, m); 0.46-0.60 (2 H, m); 1.08 (1 H, m);
1.12-1.84 (18 H, m); 2.05 (1 H,1, J=11.0 and 7.6 Hz); 2.17 2 H, dd, J =
6.7 and 4.8 Hz); 2.24 (2.5 H, 5); 2.25 (3.5 H, s); 3.13 (1.2 H, 5); 3.23 (0.8

H,s);342(0.8H,1,J=7.1 Hz); 3.51 (1.2 H,t,J =7.2 Hz).

BC-NMR (CDCl,): 4.4; 6.9; 7.0; 25.10; 25.12; 26.9; 27.1; 28.46; 28.50;
29.8;29.79; 29.83; 31.9; 33.6; 37.81; 37.83; 39.3; 39.7;, 40.4; 42.6, 44.0;

44.1;44.3;45.4; 53.4; 57.76; 57.85; 58.8; 60.3; 17L.1; 171.2.

104

TH10348

[E/ 58%

[M+H]" = 319.4,

R, = 1.8 min.

'H-NMR (CDCl;): 0.00-0.05 (2 H, m); 0.32-0.44 (2 H, m); 0.64 (1 H, m);
1.20-1.70 (20 H, m); 2.04 (1 H, tt, J=10.7 and 7.6 Hz); 2.26 (6 H, s); 2.31

(2H,5);242-2.48 (2H, m); 2.54 2 H, t,J = 6.8 Hz).

BC-NMR (CDCl;): 4.3;9.2; 25.0; 27.2; 28.4; 33.2; 34.0; 35.1;, 37.9; 41.3;

44.3; 54.6; 57.0, 57.7; 69.5.

105

BB 424/58

1t/ 54%

[M+H]" =347.4,

R,=3.1 min.

'H-NMR (CDCl,): 1.13-1.95 (20 H, m); 2.00-2.19 (3 H, m); 2.25 (2.7 H,
s);2.27(3.3H,s);234(1.2H,d,1=74Hz),;2.35(0.8 H,d, ] =74 Hz);
273 (1 H,m);3.16 (1.2 H, s); 3.20 (0.8 H,s),3.46 (0.8 H, 1, J = 7.1 Hz);

348(1.2H,1,J=7.2Hz2).

>C-NMR (CDCl;): 18.6; 18.8; 25.11; 2515; 26.9; 27.1; 28.48; 28.54; 28.6;
29.7;32.1;32.37, 32.39; 33.6; 37.7; 37.9; 40.6; 41.1; 41.5, 42 4, 44.0;

44.1,44.3,45.6, 57.7,57.8; 58.5, 60.3; 170.8; 171.0.

108

HOU 42788
1t/ 68%

[M+H]" =347.4,

R,=2.8 min.

'H-NMR (CDCls): 0.97 and 0.975 (2 t, 3H, J = 7.4 Hz); 1.30-1.42 (m, 2H);
1.58 (t, 1H, J = 7.2 Hz); 1.61-2.00 (m, 11H); 2.18-2.25 (m, 2H); 3.05 and
3.06 (21,4H,J=7.0 Hz); 3.30 and 3.36 (2 s, 2H); 3.40-3.49 (m, 2H); 6.87
and 6.89 (21, 1H,J=3.6 Hz); 7.07 and 7.11 (2 dd, 1H, J = 5.1, 1.5 Hz);

726and 7.29 (2dd, 1H,J=5.1, 1.5 Hz).

»C-NMR (CDCL): 13.7; 14.0; 15.9;16.1;18.3; 18.4; 18.9; 30.8; 31.0;
31.04;31.7;36.4;36.9; 37.8;,40.2;42.2,;43.9; 45.0;, 46.7, 46.8; 55.6; 56.7,

58.7,59.0, 1235, 123.7, 124.6; 125.0; 126.4, 126.6; 171.8, 171.9.
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109

HHI 428/68

1t/ 70%

[M+H]* = 3472,

R, = 1.8 min.

'H-NMR (CDCl): 0.87-0.99 (m, 3H); 1.33-1.42 (m, 2H); 1.57—1.87 (m,
12H): 2.14 (t, 1H, J = 7.6 Hz); 2.20 (1, 1H, J = 7.5 Hz); 3.07 (1, 4H, J = 6.8
Hz); 3.11 (s, 1H); 3.20 (s, 1H); 3.44-3.58 (m, 2H); 6.84 (d, 0.5H,J =35

Hz); 6.87 (d, 0.5H, J = 3.5 Hz); 7.05-7.11 (m, 1H); 7.24-7.30 (m, 1H).

BC-NMR (CDCl;): 13.96; 14.0; 15.9; 18.4; 30.76; 30.81; 36.3;, 36.7; 40.1;

42.2,44.0;45.1;46.71;46.72; 123.6; 124.7; 126.4; 126.5, 171 .8.

110

BB 429/80

1t/ 73%

[M+H]" = 341 4,

R,=2.8 min.

"H-NMR (CDCl;): 0.92~1.00 (m, 3H); 1.21-1.32 (m, 2H); 1.50 (¢, IH, J =
7.2 Hz); 1.58-1.82 (m, 9H); 1.94-2.14 (m, 2H); 2.17-2.26 (m, 2H); 2.92—
2.98 (m, 4H); 3.25 (s, 1H); 3.38-3.48 (m, 3H); 7.26-7.34 (m, 3H); 7.36—
7.46 (m, 2H).

BC-NMR (CDCL): 13.7; 14.01; 14.04; 16.5; 16.8; 18.3, 18.5; 18.9; 28 5,

29.4;30.9; 31.2; 36.3; 36.9; 37.7,40.4; 42.4; 43.8; 45.0; 46.6; 46.7; 55.3;

56.6; 59.3; 59.6; 126.5; 126.7; 127.5; 127.7; 127.87; 127.94; 171.8; 171.9.

194

BB 430/88

%/ 60%

[M+H]' = 3414,

R=2.7 min.

'H-NMR (CDCl;): 0.89 and 0.94 (2 t, 3H, J = 7.4 Hz), 1.25-1.35 (m, 2H);
1.54-2.00 (m, 12H); 2.10 and 2.19 (2 t, 2H, J = 7.5 Hz); 2.96 (t, 4H, ] = 6.9
Hz); 3.14 and 3.05 (2s, 2H); 3.49 (td, 2H, ] = 14.0, 7.1 Hz); 7.25-7.34 (m,

3H); 7.36-7.45 (m, ZH).

BC-NMR (CDCl5): 13.9; 14.0; 16.6; 18.4; 28.8; 28.9; 30.88; 30.9, 34.4;
36.3;36.7,40.4;,42.4;44.1;,45.2;,46.6; 56.1; 57.7; 59.3; 126.6; 126.7,

127.5;127.6;127.8; 127.9; 137.6; 171.8.

112

42958
R REAL/

52%

[M+H]" = 3274,

R, = 0.7 min.

'H-NMR (CDCl;): 0.95 (t, 3H, J = 7.3 Hz); 1.28-1.43 (m, 4H); 1.55-1.66
(m, 4H); 1.72-1.86 (m, 6H); 2.05 (brs, 2H); 2.66-2.73 (m, 2H); 2.80 (s,
2H); 2.83-2.90 (m, 2H); 3.10 (t, 4H, J = 7.0 Hz); 7.31-7.38 (m, 3H), 7.42—

7.49 (m, 2H).

BC-NMR (CDCl,): 13.8; 16.4; 20.4; 29.0; 29.2; 33.2; 41.5; 46.9; 56.4,

64.5;127.4,127.7; 128.3.

113

HF 43052
s R%A

42%

[M+H]" =3274,

R, = 1.9 min,

'H-NMR (CDCl;): 0.78-0.94 (m, 3H); 1.20~1.50 (m, 6H); 1.54—1.80 (m,
8H); 1.90-2.10 (m, 2H); 2.17 (s, 2H); 2.28-2.43 (m, 2H); 2.46-2.58 (m,

2H); 2.93-3.00 (m, 4H); 7.25-7.34 (m, 3H); 7.40 (t, 2H, ] = 7.6 Hz).

BC-NMR (CDCls): 14.0; 16.7; 20.8; 26.9; 27.0; 29.1; 30.9; 34.2; 41.3;

46.7; 54.4; 56.7; 126.5; 127.8; 127.9.
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114 3

TEHI 17 14584k | [M+H) =293.3,

!/ 56%

R;=2.2 min.

'H-NMR (CDCl;):1.20-1.28 (m, 2H); 1.68 (dt, 2H, J = 3.0 and 14.0 Hz);
1.89 (1,2H, } = 7.0 Hz); 2.11 (s, 6H); 2.20 (dt, 2H, J = 3.1 and 13.0 Hz);
2.45 (brd, 2H, J = 13.8 Hz,); 2.85 (s, 3H); 3.23-3.28 (m, 2H); 6.85 (br d,
1H, J=3.4 Hz), 7.02 (dd, 1H, ) =3.6 and 5.1 Hz); 7.20 (dd, IH,J = 1.0

and 5.1 Hz).

BC-NMR (CDCl3): 28.3 (2C); 29.8 (2C); 30.3; 31.7; 38.0 (2C); 44.3; 46.1;

58.4;122.7;, 123.6; 125.9; 145.8; 178.9.

115 3

BHHI17 ek

!/ 67%

[M+H]" = 3353,

R,=2.8 min.

'H-NMR (CDCly): 0.92 (dt, 3H, J = 7.4 Hz); 1.20-1.35 (m, 4H); 1.44-1.53
(m, 2H); 1.61-1.73 (m, 2H); 1.87 (1, 2H, ] = 6.9 Hz); 2.10 (m, 6H); 2.20
(dt, 2H, J = 13.1 Hz); 2.44 (d, 2H, J = 2.6 and 13.6 Hz); 3.21-3.30 (m, 4H);

6.83-6.86 (m, 1H); 6.99-7.03 (m, 1H); 7.18-7.21 (m, 1H).

BC-NMR (CDCL): 13.7; 19.9; 28.2 (2C); 29.3; 30.4; 31.8 (2C); 37.9 (2C);

42.2;43.7,44.6; 58.4; 122.7; 123.6; 125.9; 145.9; 178.7.

116 3

BHH 17 M5t

!/ 18%

[M+H]" =
3613,R,=3.0

min.

TH-NMR (CDCL): 1.16 (m, 4H); 1.47-1.58 (m, 2H); 1.60 —1.74(m, 6H):
1.87 (t, 2H, J = 6.9 Hz); 2.11 (s, 6H); 2.12-2.25 (m, 3H); 2.45 (d, 2H, J =
13.8 Hz); 3.21 (d, 2 H, J = 7.8 Hz); 3.25-3.30 (m, 2H); 6.86 (d, 1H, J =3.5

Hz); 7.02 (dd, 1H, J = 3.6 and 5.1 Hz); 7.20 (dd, 1H, ) = 1.1 and 5.1 Hz).

BC-NMR (CDCl;): 25.1 (2C); 28.2; 30.3 (2C); 30.6; 31.8; 37.9 (2C); 38.0;

44.1;44.6;47.5, 58.5;122.8; 123.6;, 126.0;, 178.8.

118 2

2 At/

7%

(M+H]"=301.3,

R{=2.4 min.

TH-NMR (DMSO-dg): 0.93 (d, 2H, J = 13.0 Hz); 1.04 (dt, 2H, J = 14.0, 3.3
Hz); 1.45 (t, 2H, } = 6.9 Hz); 1.71 (dd, 2H, J = 14.8, 2.6 Hz); 1.82 (dt, 2H,
J=13.6, 3.0 Hz); 2.25 (s, 6H); 2.58 (s, 2H); 2.65 (s, 3H); 3.06-3.11 (m,

2H); 7.12-7.20 (m, 3H); 7.23-7.29 (m, 2H).

BC-NMR (DMSO-ds): 26.7; 27.9; 28.8; 29.1; 36.2; 36.8; 43.5; 45.1; 56.6,

125.5; 127.6; 130.5, 139.0; 177.7.

119 1

= A

45%

[M+H]" = 3013,

R;=2.1 min.

'H-NMR (CDCl;): 1.52~1.60 (m, 4H); 1.67-1.75 (m, 2H); 1.83-1.94 (m,
4H); 2.28 (s, 6H); 2.78 (s, 3H); 2.79 (s, 2H); 3.21-3.42 (m, 2H); 7.14-7.20

(m, 1H); 7.21-7.25 (m, 4H).

PC-NMR (CDCl;): 28.4; 29.4; 29.6; 32.8; 36.8, 37.4; 42.6; 46.0; 57.6;

125.7;127.7; 130.7; 139.2; 179.0.
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120 B2/ | [M+H] =343.3, 'H-NMR (CDCl3): 0.90 (1, 3H, J = 7.3 Hz); 1.02 (d, 2H, J=13.3 Hz); .13
34% R,=3.0 min (dt, 2H, J =14.0, 3.3 Hz); 1.26 (qd, 2H, ] = 14.0, 7.3 Hz); 1.39-1.48 (m,
. 2H); 1.58 (1, 2H, J = 7.0 Hz); 1.71-1.78 (m, 2H); 2.10 (d1, 2H, J = 13.4,2.9
Hz); 2.30 (s, 6H); 2.61 (s, 2H); 3.11 (1, 2H, J = 6.9 Hz); 3.22 (t, 2H,J = 7.2
v Hz); 7.09-7.13 (m, 2H); 7.15-7.28 (m, 3H).
BC-NMR (CDCl;): 13.7; 19.9; 27.2; 28.6; 29.3; 29.6; 36.9; 37.0; 42.1;
43.6;44.8; 57.2; 125.6; 127.6; 127.7; 130.7; 139.5; 179.0.
121 B ) A2 | [M+H]" =343.3, TH-NMR (CDCl;): 0.91 (1, 3H, J = 7.3 Hz); 1.23-1.34 (m, 2H); 1.41-1.61
35% R,=2.8 min. (m, 6H); 1.69-1.77 (m, 2H); 1.82—1.92 (m, 4H); 2.28 (s, 6H); 2.81 (s, 2H);
3.19-3.25 (m, 4H); 7.13-7.19 (m, 1H); 7.20~7.25 (m, 4H).
BC-NMR (CDCly): 13.8; 20.0; 28.5; 29.3; 29.4; 32.7; 36.9; 37.5; 42.1;
43.1;43.6,57.6; 125.7;, 127.8; 130.8; 139.4; 178.8.
222 B 2 54/ | (M+HT = 369.3, 'H-NMR (CDCL): 1.00-1.20 (m, 6H); 1.45-1.65 (m, 8H); 1.70-1.78 (m,
31% R, =3.2 min. 2H); 2.00-2.20 (m, 3H); 2.31 (s, 6H); 2.62 (s, 2H); 3.11-3.18 (m, 4H);
7.09-7.28 (m, SH).
BC-NMR (CDCl5): 25.1; 27.1; 28.6; 29.7; 30.2; 36.9; 37.0; 44.1; 44.7,
47.5;57.3; 125.6;127.7; 130.7; 139.4; 179.2.
123 BHBH | AE/ | [M+HH] =369.4, 'H-NMR (CDCls): 1.16-1.26 (m, 2H); 1.48-1.80 (m, 13H); 1.84-1.94 (m,
16% R,= 3.0 min. 3H); 2.09-2.18 (m, 1H); 2.29 (s, 6H); 2.83 (s, 2H); 3.17 (4, 2H, 1 = 7.8
Hz); 3.26 (1, 2H, ] = 6.9 Hz); 7.15-7.29 (m, 5H).
BC.NMR (CDCl): 25.1; 28.6; 29.4; 30.3; 32.7; 37.0; 37.6; 38.0; 43.2;
44.0;47.4;57.7, 125.7; 127.8; 130.8; 139.4; 179.0.
124 EFl24a/ft | [MH-HNMe,]*= | 'H-NMR (CDCl): 1.43—1.51 (m, 2H); 1.73-1.82 (m, 2H); 1.96-2.09 (m,
1/ 38% 248.3 (100 %) 4H); 2.10 (s, 6H); 2.18 (s, 2H); 2.83 (s, 3H); 3.21 (s, 2H); 6.85 (dd, 1H, J =
1.1,3.6 Hz); 7.04 (dd, 1H, ] =3.6, 5.1 Hz); 7.24 (dd, 1H, 1= 1.1, 5.1 Hz).
{M+H]" =293.3
- (70 %), R,=1.4 13C-NMR (CDCly): 29.7; 32.7; 32.9; 35.3; 38.0; 44.0; 59.3; 62.4; 123 .4;
min. 124.9; 126.3; 173 8.
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125 Fifl 24a/kt | [M+H]* =335.3, 'H-NMR (CDCly): 0.93 (t, 3H, ] = 7.3 Hz); 1.26-1.36 (m, 2H); 1.42-1.52
*/ 52% R,=2.1 min. (m, 4H); 1.72-1.81 (m, 2H); 1.95-2.09 (m, 4H); 2.10 (s, 6H); 2.18 (s, 2H);
3.20 (s, 2H); 3.25 (, 2H, J = 7.3 Hz); 6.85 (dd, 1H, J = 1.1, 3.6 Hz); 7.04
(dd, 1H,J=3.6,5.1 Hz); 7.24 (dd, 1H, J = 1.1, 5.1 Hz).
BC-NMR (CDCl;): 13.8;20.0; 29.3; 32.7; 32.8; 35.5; 38.1; 42.1; 44 3;
57.9;59.3; 123.4; 124.9; 126.3; 142.5; 173 5.
126 Hf24a/% | [MH-HNMe,]*= | '"H-NMR (CDCls): 1.16-1.26 (m, 2H); 1.42-1.59 (m, 4H); 1.60—1 .82 (m,
1k 33% 316.3 (100 %) 7H); 1.97-2.17 (m, 4H); 2.12 (s, 6H); 2.19 (s, 2H); 3.19(d, 2H, ) = 7.9
Hz); 3.24 (s, 2H); 6.87 (br s, 1H); 7.03-7.07 (m, 1H); 7.23-7.28 (m, 1H).
[M+H}" =361.4
(70 %), R, =2.7 'H-NMR (DMSO-dg): 1.09-1.19 (m, 2H); 1.30-1.38 (m, 2H); 1.44-1.74
min. (m, 9H); 1.77-1.94 (m, 2H); 2.01 (s, 6H); 2.08 (s, 2H); 2.09-2.18 (m, 2H);
3.07 (d, 2H, J = 7.8 Hz); 3.16 (s, 2H); 6.94 (s, 1H); 7.04-7.08 (m, 1H);
7.40-7.45 (m, 1H).
BC-NMR (DMSO-dq): 24.6; 29.7; 32.0; 35.1; 37.3; 37.6; 38.9; 43.0; 46.3;
57.8,58.7,123.5; 124.7;, 126.3; 143.3; 172 4.
127 EH24b /2 | [MH-HNMe,]"= | 'H-NMR (CDCL): 1.12—1.22 (m, 2H); 1.42-1.56 (m, 4H); 1.57-1.70 (m,
) 25% 316.3 (100 %) 4H); 1.73-1.81 (m, 2H); 2.01-2.17 (m, 5H); 2.18 (s, 6H); 2.36 (s, 2H); 3.06
: (s, 2H); 3.15 (d, 2H, J = 7.8 Hz); 6.91 (br d, 1H, J = 3.4 Hz); 7.07 (dd, IH,
[M+H]" =361.4
J=3.6,5.1Hz); 7.29 (brd, 1H, 5.0 Hz).
(8%),R,=13.1
min. 13C-NMR (CDCls): 25.1; 30.4; 32.4; 32.8; 35.6, 38.0; 38.1; 43.4; 47 .4;
59.0; 124.2; 125 8; 126 5; 173.6.
128 BBl 24a/ke | [M+H] = 3614, 'H-NMR (CDCl;): 1.41-1.50 (2 H, m); 1.55-1.70 (5 H, m); 1.72-1.91 (4
/ 61% R,=2.7 min. H, m); 1.93-2.04 (5H, m); 2.10 (6 H, s); 2.17 (2 H, 5); 2.25 (1 H, td, J =
15.6 and 7.9 Hz); 3.14-3.20 (4 H, m); 6.85 (1 H, dd, J=3.5 and 1.0 Hz);
7.04 (1 H,dd, J=5.1 and 3.5 Hz); 7.24 (1 H, dd, J = 5.1 and 1.0 Hz).
>C-NMR (CDCl;): 18.6; 28.2; 32.7; 32.8; 33.7;, 34.3; 35.5; 38.1; 40.5;
44.3;58.2;59.3;, 123.4; 124.9; 126.3: 173 4.
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129

T 24b /55
&/ 50%

(M+H]" = 3613,

R,=3.1 min.

'H-NMR (CDCl3): 1.42-1.65 (6 H, m); 1 70-1.91 (4 H, m); 1.93-2.09 (6
H, m); 2.10 (6 H, s); 222 (1 H,td, ] = 15.6 and 7.9 Hz); 2.31 (2 H, s); 3.03
(2H,s),3.13(2H,1,J=74Hz);6.85(1 H,dd, J=3.5 and 1.0 Hz); 7.04

(1 H,dd,J=5.1and 3.5 Hz); 7.24 (1 H, dd, J = 5.1 and 1.0 Hz).

C-NMR (CDCl;): 18.5; 28.2; 32.7; 32.9; 33.6; 34.2; 35.5; 38.1; 40.5;

43.8;58.7,59.5; 123.4; 125.0; 126.2; 173 4.

130

BBl 24a /K

1t/ 58%

(M+H]" = 347.3,

R,=2.5 min.

'H-NMR (CDCl;): 0.03-0.09 (2 H, m); 0.44-0.49 (2 H, m); 0.60-0.70 (1
H, m); 1.38-1.50 (4 H, m); 1.72-1.80 (2 H, m); 1.90-2.09 (4 H, m); 2.10 (6
H,s);2.18(2H,s);323 (2H,s);3.34(2H,1,J=73 Hz); 685 (1 H,d, )=

3.4 Hz);7.04 ) H, dd, J = 5.0 and 3.5 Hz); 7.24 (1 H, d, ] = 5.0 Hz).

BC-NMR (CDCl;): 4.3; 8.6, 32.5; 32.7; 32.8; 35.5; 38.0, 42.6, 44.3; 58.5;

59.3;123.4;124.8;126.3; 173.5.

131

BB 24b /¢

1%/ 38%

[M+H]' = 3473,

R, =2.9 min.

'H-NMR (CDCLy): 0.02 (2 H, q, ] = 5.4 Hz); 0.39-0.45 (2 H, m); 0.55-0.65
(1 H, m); 1.36 (2 H, dd, 1 = 14.4 and 7.0 Hz); 1.42-1.51 (2 H, m); 1.70-
1.79 (2 H, m); 1.92-2.09 (4 H, m); 2.10 (6 H, s); 2.32 (2 H, 5); 3.08 2 H,
s);3.30 2 H,,J =73 Hz); 6.85 (1 H,d, ] =3.5 Hz); 7.04 (1 H,dd, J = 5.1

and 3.8 Hz); 7.24 (1 H, d, J = 5.1 Hz).

BC-NMR (CDCl;): 4.3; 8.6; 32.4; 32.7, 32.9; 35.5; 38.1; 42.6; 43.9; 59.0;

59.5;123.4;124.9; 126.2; 173.5.

132

HH24a /5%

1t/ 69%

[M+H}" = 347.3,

R;= 2.5 min.

TH-NMR (CDCl): 1.40-1.49 (2 H, m); 1.63—1.78 (4 H, m); 1.85-2.09 (8
H, m); 2.10 (6 H, s); 2.17 (2 H, 5); 2.52 (1 H, td, J = 15.6 and 7.8 Hz); 3.17
(2H,s):329(2 H,d,J=7.6 Hz); 6.84 (1 H, d, J = 3.4 Hz); 7.04 (1 H, dd, )

=5.0and 3.6 Hz); 7.24 (1 H, d, ] = 5.0 Hz).

BC-NMR (CDCl;): 18.4;26.4; 32.6; 32.8; 33.9; 35.7; 38.1; 44.1; 47.8;

58.2;59.3;123.4;124.9; 126.3; 173.6.

133

F B 24b /52

/ 83%

[M+H]" = 347.3,

R,=2.9 min.

'"H-NMR (CDCl,): 1.40-1.48 (2 H, m); 1.63-1.77 (4 H, m); 1.80-2.09 (8
H, m); 2.10 (6 H, s); 2.31 (2 H, s); 247 (1 H, sept, J = 7.7 Hz); 3.01 2 H,
s);3.25(2H,d,}=7.6 Hz); 6.85(1 H,d,J=3.5Hz),; 7.04 (1 H,dd, ] = 5.1

and 3.5 Hz); 7.24 (1 H, d, J = 5.1 Hz).

PC-NMR (CDCly): 18.4;26.4; 32.7, 32.8; 33.9; 35.7; 38.1, 43.6, 47.8;

58.9;59.6;123.4;125.0;126.2; 173.6.
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134 1

TI%1 24a /52

/' 61%

[M+H]" =333.3,

R;=2.2 min.

'H-NMR (CDCl3): 0.18-0.23 (2 H, m); 0.49-0.55 (2 H, m); 0.83-0.94 (1
H, m); 1.44-1.52 2 H, m); 1.74-1.83 (2 H, m); 1.90-2.08 (4 H, m); 2.11 (6
H,s);2.19 (2 H,s);3.13Q2H,d, J=7.1Hz); 3.32 (2 H,s); 6.85 (1 H, d, ]

=3.5Hz); 7.05(1 H,dd,J=5.1 and 3.5 Hz); 7.24 (1 H, d, } = 4.4 Hz).

BC-NMR (CDCl): 3.4;9.1; 19.8; 32.7; 32.9; 35.6; 38.1;, 44.2, 47.0, 58.2;

59.3;123.4,1249;126.3;173.4.

135 2

LB 24b /52

W/ 40%

[M+H]" =333.3,

R,=2.7 min.

'H-NMR (CDCl;): 0.14-0.19 (2 H, m); 0.44-0.50 (2 H, m); 0.78-0.88 (1

H, m); 1.44-1.53 (2 H, m); 1.72-1.81 (2 H, m); 1.93-2.09 (4 H, m); 2.10 (6
H,s);233(2H,s);3.10(2H,d,J=7.1Hz);3.16 2 H,s),;6.86 (1 H,dd, J
=35and 1.0 Hz); 7.05 (1 H,dd,J=5.1and 3.5 Hz); 7.25 (1 H,dd, J = 5.1

and 1.0 Hz).

BC-NMR (CDCl): 3.4; 9.1; 32.7; 32.9; 35.7; 38.1; 43.7; 47.0, 58.7; 59.6,

123.4;125.0; 126.2; 173.4.

136 1

BB 24a /55

1/ 57%

[M+H]" =377.3,

R;=2.3 min.

'H-NMR (CDCl;): 1.40-1.52 (3 H, m); 1.63—-1.93 (6 H, m); 1.95-2.08 (5
H, m); 2.10 (6 H, s); 2.17 (2 H, s); 3.20-3.27 (2 H, m); 3.28-3.41 (2 H, m);
3.67-3.74 (1 H, m); 3.75-3.88 2 H, m); 6.84 (1 H, dd, J=3.5 and 1.1 Hz);

7.04 (1 H,dd,J=5.1and 3.1 Hz); 7.23 (1 H, dd, J =5.1 and 1.1 Hz).

"C-NMR (CDCls): 25.6; 31.4; 32.67; 32.72; 32.74; 33.3; 35.6, 38.0, 40.0;

44.2;58.4,59.2;67.7,77.0;, 123.4; 124.8; 126.2; 173.6.

137 2

B 24b /17

v/ 53%

[MH-HNMe,]" =

332.3 (100 %)

[M+H])" =377.4
(10%), R, =2.6

min,

'H-NMR (CDCl3): 1.39-1.50 (3 H, m); 1.60-1.80 (4 H, m); 1.80-1.90 (2
H, m); 1.94-2.09 (5 H, m); 2.10 (6 H, s); 2.31 (2 H, s5); 3.05-3.12 2 H, m);
3.24-3.38 (2 H, m); 3.64-3.71 (1 H, m); 3.72-3.85 (2 H, m); 6.84 (I H, dd,
J=35and 1.1 Hz); 7.04 (1 H, dd, ] =5.1 and 3.1 Hz); 7.23 (1 H, dd, ] =

5.1 and 1.0 Hz).

BC-NMR (CDCl): 25.6; 31.4; 32.7; 32.73; 32.8; 33.2; 35.6; 39.9; 43.6;

58.9;59.5;67.7,76.9; 123.4; 124.9; 126.2; 173.6.
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HH| 24a /bt

1/ 51%

[M+H]* =377.4,

Ri=2.2 min.

'"H-NMR (CDCl): 1.28-1.40 (2 H, m); 1.43-1.53 (4 H, m); 1.62-1.90 (3

H, m); 1.95-2.09 (4 H, m); 2.10 (6 H, 5); 2.20 (2 H, 5); 3.14 2 H,d, ] = 7.3
Hz);3.23(2H,s);335 (2 H,dt, }=11.8 and 1.9 Hz); 3.96 (2 H, br dd, J =
11.5 and 2.6 Hz); 6.85 (1 H, dd, J=33 and 1.1 Hz); 7.04 (1 H, dd, ] = 4.9

and 3.6 Hz); 7.24 (1 H, d. J =4.9 Hz).

BC-NMR (CDCl;): 30.7, 32.7; 32.8; 33.7; 35.8; 38.0; 44.1; 48.4; 59.2;

59.9,67.5;67.7; 123.5; 124.8; 126.3; 174.1.

%1 24b /452

1t/ 45%

[M+H]" = 3774,

R,=2.5 min.

'H-NMR (CDCl;): 1.31 (2 H, ddd, J = 17.6, 11.8 and 4.4 Hz); 1.43-1.54 (4
H, m); 1.71-1.85 (3 H, m); 1.93-2.09 (4 H, m); 2.10 (6 H, s); 2.34 2 H, s);
3.053.12(4H, m);3.32(2H,dt,J=11.7and 2.2 Hz); 3.91-3.97 (2 H,
m); 6.85 (1 H,dd,J=3.6 and 1.1 Hz); 7.04 (1 H, dd, J = 5.1 and 3.6 Hz),

724 (1 H,dd, J=5.1 and 1.1 Hz).

BC-NMR (CDCl:): 30.7; 32.7; 32.9; 33.7; 35.8; 38.1; 43.3; 48.3; 59.6;

59.9; 67.5; 123.5; 125.0; 126.3; 174.1.

B 24b /5t

1t/ 42%

[M+H]"=3772,

low UV activity

'H-NMR (CDCl;): 1.40-1.61 (5 H, m); 1.70-1.80 (2 H, m); 1.91-2.09 (5
H, m);2.10 (6 H, s); 2.11-1.26 (1 H, m); 2.32 2 H, s); 3.05 (2 H, s); 3.24
(2H,t,J=74Hz);332(1 H,dd, J=83 and 6.9 Hz); 3.72 (1 H, dd, J =
15.4 and 7.7 Hz); 3.79-3.90 (2 H, m); 6.84 (1 H, dd, J = 3.5 and 1.0 Hz);

7.04 (1 H,dd, J=5.1 and 3.5 Hz); 7.24 (1 H, dd, J = 5.1 and 0.9 Hz).

BC-NMR (CDCl3): 30.7;32.2; 32.7; 32.72; 32.9; 35.6; 36.9; 38.1;, 41 .3;

43.7; 58.6; 59.5,67.8; 73.1;, 123.5; 125.0; 126.2; 173.6.

138 1
| 139 2
140 2
141 1

FI61 24a /f52
e/ 49%

[M+H]*=377.2,

low UV activity

'H-NMR (CDCl3): 1.41-1.70 (5 H, m); 1.72~1.81 (2 H, m); 2.00-2.09 (4
H, m);2.10 (6 H, s); 2.11-1.18 (2 H, m); 2.19 2 H, s); 3.20 (2 H, s); 3.28
(2H,t,J=7.4Hz);,336 (1 H, dd, J =83 and 6.9 Hz); 3.71-3.78 (1 H, m);
3.82-3.93 (2 H, m); 6.85 (1 H, dd, J =3.5and 1.0 Hz); 7.04 (1 H, dd, J =

5.1 and 3.5 Hz); 7.24 (1 H,dd, J = 5.1 and 1.0 Hz).

BC-NMR (CDCly): ): 30.7; 32.2; 32.7; 32.79; 35.6, 36.1; 36.9; 38.1; 41 .4,

44.2;58.1;59.2;67.9;73.1; 123.5; 124.8, 126.3; 173.6.
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142 1 i@l 24a/%t | [M+H] =363.2, 'H-NMR (CDCl;): 1.43-1.51 (2 H, m); 1.57-1.67 (2 H, m); 1.73-1.82 (2
/! 25% low UV activity H, m); 1.95-2.09 (4 H, m); 2.10 (6 H, s); 2.20 (2 H, 5); 2.47-2.56 (1 H, m);
3.19-326(3H, m);3.36 (1 H,dd, J=13.6 and 7.6 Hz); 3.47 (1 H,dd, J =
8.6 and 6.3 Hz); 3.76 (1 H, td, J = 8.5 and 7.3 Hz); 3.82-3.91 (2 H, m);
6.85 (1 H, dd, J=3.5 and 0.9 Hz); 7.05 (1 H, dd, J = 5.1 and 3.5 Hz); 7.25
(1 H, dd, §=5.0 and 0.8 Hz).
BC-NMR (CDCl;): 30.1; 32.6; 32.8; 35.8; 38.0; 38.1; 44.0; 45.3; 58.8;
59.2,67.7,71.4; 123.5; 124.8; 126.3, 1 74.0.
143 2 TG 24b /52 [M+H]" =363.2, 'H-NMR (CDCls): 1.40-1.51 (2 H, m); 1.52-1.62 (1 H, m); 1.70-1.79 (2
%/ 22% low UV activity H, m); 1.89-2.09 (5 H, m); 2.10 (6 H, 5); 2.32 (2 H, 5); 2.42-2.50 (1 H, m);
3.07(2 H,s);3.18(1 H,dd, J=13.7 and 7.5 Hz); 3.31 (1 H,dd, J =13.7
and 7.6 Hz); 3.42 (1 H, dd, J = 8.6 and 6.2 Hz); 3.68-3.88 (3 H, m); 6.84 (1
H,dd,J=3.5and 1.1 Hz); 7.03 (1 H,dd, J =5.1 and 3.5 Hz); 7.24 (1 H,
dd,J=5.1and 1.1 Hz).
BC-NMR (CDCl;): 30.1; 32.7; 32.8; 35.8; 37.9; 38.1; 43.5; 45.2; 59.2;
59.5;67.6; 71.3;123.5; 125.0; 126.3; 174.0.
144 1 BEH 24a /5% [MH-HNMe,]" = 'H-NMR (CDCl;): 0.87 (2 H, m); 1.26 (2 H, m); 1.44-1.52 2 H, m); 1.70
/' 49% 327.2 (95 %) (2H,t,J=7.0Hz); 1.76-1.84 (2 H, m); 1.96-2.09 (4 H, m); 2.10 (6 H, s);
221 (2H,s),331 (2H,s);348 (2H,t,J=7.1Hz);6.85(1 H,dd,J=3.6
[M+H] =37222
and 0.8 Hz); 7.04 (1 H,dd, J=5.0 and 3.6 Hz); 7.24 (1 H,dd, J=5.1 and
(100 %), R,=2.3
0.7 Hz).
min.
BC-NMR (CDCl;): 7.6; 14.1; 32.6; 32.7; 35.7; 38.0; 41.2; 44.0; 59.2;
123.0; 123.4; 124.8; 126.3; 174.1.
145 2 B 24b /52 [MH-HNMe,]" = 'H-NMR (CDCl;): 0.85 (2 H, m); 1.23 (2 H, m); 1.49 2 H, ddd, J = 13.2,
1/ 50% 327.2 (100 %) 9.1 and 4.0 Hz); 1.66 (2 H, t, J = 7.1 Hz); 1.72-1.80 (2 H, m); 1.92-2.09 (4
H, m); 2.10 (6 H, s); 233 (2 H,s); 3.16 2 H, s5); 3.44 (2 H,t,J = 7.1 Hz),
[M+H]* =372.2
6.84 (1 H,dd,J=3.6and 1.1 Hz); 7.04 (1 H, dd, J=5.1 and 3.6 Hz); 7.24
(90 %), R,=2.5
(1 H,dd, J=5.1and 1.1 Hz).
min.
BC-NMR (CDCl,): 7.5; 14.0; 32.5; 32.7; 32.9; 35.7; 38.1;41.1; 43.4; 59.5;
122.9;123.5; 125.0; 126.3; 174.1.
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146 1 ) 24a /5t | [M+H] =3492, 'H-NMR (CDCl;): 1.42-1.53 (2 H, m); 1.73-1.85 (3 H, m); 1.97-2.08 (3
1t/ 51% R,=2.1 min. H, m); 2.09 (6 H,s); 2.21 (2 H, d, ] = 2.8 Hz); 2.41-2.52 (1 H, m); 2.62—
- 2.70 (1 H, m); 3.34 (1 H,d, J = 10.1 Hz); 3.44-3.57 (3 H, m); 4.46-4.53 (1
H, m); 4.62-4.69 (1 H, m); 4.93-5.00 (1 H, m); 6.84 (1 H, dd, J=3.5 and
a 1.1 Hz); 7.04 (1 H,dd, J=5.1 and 3.5 Hz); 7.23 (1 H,dd, J=5.1 and 1.1
Hz).
BC-NMR (CDCls): 24.8; 32.6; 32.64; 32.7; 35.8; 38.0; 43.8; 48.1; 59.3;
60.0; 68.5; 81.3;123.4; 124.8; 126.2; 142.8; 174 3.
147 2 HEH24b /2 | [MH-HNMe,]" = | 'H-NMR (CDCls): 1.41-1.56 (2 H, m); 1.64-1.83 (3 H, m); 1.90-2.09 (3.
1%/ 32% 3042,R=23 H, m); 2.10 (6 H, 5); 2.35 (2 H, d, J = 5.0 Hz); 2.39-2.49 (1 H, m); 2.58—
min. 2.60 (1 H, m); 3.20 (1 H, d, J =10.0 Hz); 3.32 (1 H, d, ] = 10.0 Hz); 3.42-
3.53 (2 H, m); 4.41-4.48 (1 H, m); 4.59—4.65 (1 H, m); 4.90-4.97 (1 H, m);
6.83 (1 H,dd, J=3.5and 1.1 Hz); 7.03 (1 H, dd, ] = 5.1 and 3.5 Hz); 7.23
(1 H,dd,J=5.1and 1.1 Hz).
BC-NMR (CDCl): 24.8; 32.66; 32.7; 32.8; 35.9; 38.1; 43 .4; 48.1; 59.5;
60.4; 68.5; 81.5; 123.4; 124.9; 126.2; 142.7; 174 3.
148 1 EF24a/¢ | [MH-HNMe,]' = | 'H-NMR (CDCl;): 1.40-1.50 (2 H, m); 1.67 (1 H, brs); 1.70-1.80 (2 H,
1/ 44% 304.2 (100 %) m); 1.93-2.09 (3 H, m); 2.10 (6 H, s); 2.18 2 H, 5); 3.16 2 H, 5); 3.17—
3.25(1 H,m);3.59 (2 H,d,)=7.2Hz); 446 (2 H,t, ] =62 Hz); 4.78 (2
[M+H]" = 3493
H, dd,J=78and 6.2 Hz); 6.84 (1 H,dd, J=3.6 and 1.1 Hz); 7.04 (1 H,
(100 %), R,=2.0
dd,J=5.1and 3.6 Hz); 725 (1 H,dd, J=5.1 and 1.1 Hz).
min.
BC-NMR (CDCly): 32.6; 32.7; 34.1; 35.9; 38.0; 43.9; 45.4; 59.2; 75.4;
123.5; 124.8; 126.3; 174.0.
149 2 B 24b /65t | [MH-HNMe,;]*'= | 'H-NMR (CDCl;): 1.40-1.49 (2 H, m); 1.62—1.77 (3 H, m); 1.90-2.09 (3
1/ 46% 304.2 (100 %) H, m); 2.10 (6 H, s); 2.32 (2 H, 5); 3.01 (2 H, s); 3.13=3.21 (1 H, m); 3.55
(2H,d,J=7.2Hz);442(2H,t,] =62 Hz);4.74 2 H, dd, ] =7.8 and 6.2
[M+H]" =349.2
Hz); 6.84 (1 H,dd, J=3.5 and 1.1 Hz); 7.04 (1 H, dd, ] = 5.1 and 3.5 Hz);
- (100 %), R,=22
7.25(1 H,dd, J=5.1 and 1.1 Hz).
min.
- BC-NMR (CDCls): 32.7; 32.8; 34.0; 35.9; 38.1; 43.2; 45.4; 59.5; 75.4,
123.5;125.0;, 126.3; 174.0.
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150 BHl24a/4t | [MH-HNMe,]*= | 'H-NMR (CDClL): 1.43-1.51 (2 H, m); 1.74-1.83 (2 H, m); 1.93—-1.98 (2
1t/ 58% 346.3 (95 % H, m); 1.99-2.07 (4 H, m); 2.10 (6 H, 5); 2.11-2.27 (6 H, m); 2.49-2.59 (2
H, m); 3.25 (2 H, 5); 3.36-3.41 (2 H, m); 6.84 (1 H, dd, J =3.5and 0.9
[M+H]" = 386.3
Hz); 7.04 (1 H,dd, J=5.1 and 3.6 Hz); 7.24 (1 H, dd, J = 5.1 and 0.9 Hz).
(100 %), R,=2.5
min. BC-NMR (CDCl): 16.8; 32.1; 32.7; 33.8; 34.8; 35.6; 38.0; 39.0; 44.0;
58.5;59.2; 123.4; 124.1; 124.8; 126.3; 174.0.
151 B 24b /it | [MH-HNMe,]'= | 'H-NMR (CDCl;): 1.43-1.52 (2 H, m); 1.72-1.80 (2 H, m); 1.89-1.94 (2
1/ 85% 341.2 (100 %) H, m); 1.95-2.07 (4 H, m); 2.11 (6 H, 5); 2.12-2.23 (4 H, m); 2.33 2 H, 5);
2.47-2.56 (2 H, m);3.11 (2 H, s): 3.33-338 (2H, m); 6.85 (1 H,dd, ] =
[M+H]" = 386.3
3.6and 1.1 Hz); 7.04 (1 H,dd, J=5.1 and 3.6 Hz); 724 (1 H,dd, ] = 5.1
(85%),R,=2.7
and 1.1 Hz).
min.
BC-NMR (CDCl;): 16.8; 32.1; 32.7; 32.9; 33.8; 34.8; 35.7; 38.1; 39.0;
59.0; 59.6; 123.5; 124.1; 125.0; 126.3; 174.0.
154 BEH 153 /4% | [M+H]" =307.3, 'H-NMR (CDCL): 1.42-1.51 (2 H, m); 1.66—1.79 (2 H, m); 1.82-2.09 (4
1/ 64% R,=2.2 min. H, m);2.11 (6 H,s);2.17(2H,s);247(3H,d,J=1.1 Hz); 282 3 H, s);
3202 H,s);6.51 (1 H,d, ) =3.5 Hz); 6.66-6.69 (1 H, m).
BC-NMR (CDCls): 15.2;29.7; 32.6; 33.0; 35.3; 38.1; 44.1; 59.4; 60.5;
124.5;124.9;137.9; 173.8.
155 EHHI 152 /4% | [MH-HNMe,]'= | 'H-NMR (CDCI;): 1.43—-1.52 (2 H, m); 1.68-1.76 (2 H, m); 1.85-2.09 (4
1/ 63% 262.3 (100 %) H, m);2.10 (6 H, s); 230 (2 H, s); 246 3H,d, J= 1.1 Hz); 2.79 3 H, s);
3.05(2 H,s); 6.60 (1 H, d, J]=3.5 Hz); 6.66-6.68 (1 H, m).
[M+H]"=307.3
(10 %), R,=2.4 'H-NMR (CDCl;): 15.2; 29.6; 32.6; 33.1; 35.4; 38.2; 43.3; 59.6; 61.2;
min. 124.4; 124 9;137.8;173.8.
156 BEH 153 /6% | [M+H]" =349.4, 'H-NMR (CDCl3): 0.92 (3 H, t, J= 7.3 Hz); 1.25-1.36 (2 H, m); 1.43—1.52
1/ 68% R, = 2.6 min. (4 H, m); 1.68-1.77 (2 H, m); 1.85-2.10 (4 H, m); 2.11 (6 H, 5); 2.18 (2 H,
s);2.46 3H,d,J=1.1 Hz); 3.19(2 H, 5); 3.25 2 H,t, ] = 7.3 Hz); 6.61 (1
H, d, J = 3.5 Hz); 6.66-6.69 (1 H, m).
PBC-NMR (CDCl;): 13.8; 15.2; 20.0; 29.3; 32.7; 32.8; 35.5; 38.1; 42.0;
44.5;57.8,59.4; 124.5;124.9; 137.8; 173.6.
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157 B 152 /6 | [MH-HNMe,]'= | 'H-NMR (CDCl;): 0.90 (3 H,1,J =73 Hz); 1.22-1.33 (2 H, m); 1.39-1.51
1k/ 68% 304.3 (100 %) (4 H, m); 1.66-1.76 (2 H, m); 1.86-2.09 (4 H, m); 2.10 (6 H, 5); 2.31 (2 H,
. s);2.46 3H,d,J=10Hz);3.04 (2 H,s);3.21 (2H,t,J=7.3 Hz); 6.60 (1
[M+H]* =349 .4
H, d, J=3.5 Hz); 6.65-6.68 (1 H, m).
(10%), R,=3.0
o
min. BC-NMR (CDCl): 13.7; 15.2; 20.0; 29.3; 32.6; 32.9; 35.6, 38.2; 42.0;
43.6; 58.7; 59.6; 124.4; 124.9; 137.8; 173.6.
158 B 153 /62 | [M+H] =3754, 'H-NMR (CDCl;): 1.16-1.27 (2 H, m); 1.42-1.80 (11 H, m); 1.84-2.20 (12
1/ 13% R,=2.9 min. H, m);2.48 (3H,s);3.19(2 H,d, J=78Hz); 3.24 (2 H, brs); 6.63 (1 H,
brs); 6.70 (1 H, brs).
BC-NMR (CDCls): 15.3;25.1; 30.4; 32.3; 32.7; 35.5; 38.0; 47.4; 124.7;
173.6. . All the other signals could not be identified due to a low sample
concentration.
159 EH152 /6% | [MH-HNMe,]"'= | 'H-NMR (CDCl): 1.11-1.22 2 H, m); 1.42-1.76 (10 H, m); 1.85-1.97
1/ 32% 330.3 (100 %) (2 H, m); 2.00-2.09 (3 H, m); 2.10 (6 H, 5); 2.31 2 H, s); 246 B H,d, ] =
1.0 Hz); 3.06 (2 H, s); 3.15 2 H, d, ] = 7.8 Hz); 6.61 (1 H, d, ] = 3.5 Hz);
[M+H]* =375.4
6.65-6.68 (1 H, m).
(10%), R, =32
min. BC-NMR (CDCly): 15.2; 25.1; 30.4; 32.6; 32.9; 35.7; 38.0; 38.2; 43.5;
47.4;59.1;59.7; 126.4; 125.0; 137.8, 173 8.
160 BH152 /5 | [M+H] =3473, 'H-NMR (CDCl;): 0.12-0.18 (2 H, m); 0.43-0.49 (2 H, m); 0.77-0.87 (1
1/ 66% R,=2.9 min. H, m); 1.43-1.52 (2 H, m); 1.68-1.77 (2 H, m); 1.85-2.08 (4 H, m); 2.10 (6
H,s); 231 (2H,s); 2453 H,s);3.08(2H,d,J=7.1 Hz); 3.14 (2 H, s);
6.60 (1 H, d, J = 3.4 Hz); 6.65-6.69 (1 H, m).
BC-NMR (CDCls): 3.4;9.0; 15.2; 32.5; 32.9; 35.6; 38.1; 43.5; 46.9; 58.8;
59.6;124.4; 124.9; 137.8;, 173 4.
161 B 152 /6% | [MH-HNMe,]'= | 'H-NMR (CDCl;): 1.40-1.49 (2 H, m); 1.65-1.75 (4 H, m); 1.80-2.10 (8
1/ 69% 316.3 (100 %) H, m); 2.11 (6 H, s);2.30 (2 H, 5); 2.42-2.51 (1H, m); 247 3H,d,J=1.0
Hz); 3.01 2 H,s);325(2H,d, J=7.6Hz);6.61 (1 H, d,J=3.5Hz),
[M+H]" = 361.3
6.66—6.69 (1 H, m).
. (10%), R,=3.1
min. BC-NMR (CDClL): 15.2; 18.4; 18.5; 24.8; 26.4; 26.5; 32.6; 32.8; 33.9;
35.7;38.2; 43.4; 47.8; 59.0; 59.7; 124.4; 124.9; 137.8; 173.7.
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163 HEI162 25 | [M+H] =329.4, 'H-NMR (CDCl3): 0.93 (3 H, t, J = 7.3 Hz); 1.27-1.42 (4 H, m); 1.45-1.53
B2 3 it R, =2.4 min. (2 H, m); 1.70-1.78 (2 H, m); 1.85-2.20 (2 H, m); 2.03 (6 H,s); 2.13 2 H,
87% s);2.14-225 (2 H, m); 3.23 (2 H,s); 3.26 2 H, t, J = 7.3 Hz); 7.26-7.32 (3
H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCls): 13.8; 20.0; 29.4; 30.2; 32.9; 35.7; 38.0; 42.1; 44.6;
57.9;60.2; 126.7; 127.4; 127.8; 173.6.
164 BEHI431/482 | [M+H] =329.4, 'H-NMR (CDCl;): 0.88 (3 H, t, J = 7.3 Hz); 1.22-1.46 (6 H, m); 1.66-1.75
1/ 61% R,=2.9 min. (2 H, m); 1.85-2.00 (2 H, m); 2.03 (6 H, s); 2.15-2.31 (2 H, m); 2.35 (2 H,
$);2.97 (2 H,s5); 320 2 H,t, J = 7.3 Hz); 7.24-7.32 (3 H, m); 7.35-7.40 (2
H, m).
BC-NMR (CDCly): 13.7; 20.0; 29.3; 30.1; 30.11; 30.2; 30.25; 32.9; 33.0;
35.8;38.0; 41.9; 43.6; 58.9; 60.5; 126.6; 126.7; 127.6; 127.7; 136.4; 173.6.
165 BH 162 5 | [M+H] =3554, 'H-NMR (CDCl;): 1.14-1.27 (2 H, m); 1.33-1.43 (2 H, m); 1.50-1.80 (9
B 3 Mse{k/ R,=2.7 min. H, m); 1.90-2.20 (2 H, m); 2.03 (6 H, s); 2.08-2.20 (4 H, m); 3.19 (2 H, d,
26% J=7.8Hz);3.26 (2 H, s); 7.27-7.31 (3 H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCly): 25.1; 30.2; 30.5; 32.8; 35.8; 38.0; 38.1; 44.5; 47.4;
58.3;60.1; 126.7,127.4;, 127.7, 173.8.
166 HHY 431 &2 [M+H])" = 355.4, 'H-NMR (CDCl): 1.10-1.20 (2 H, m); 1.30-1.40 (2 H, m); 1.42—1.75 (8
! 27% R, = 3.1 min. H, m); 1.84-2.20 (3 H, m); 2.02 (6 H, s); 2.10-2.30 (2 H, br 5); 2.35 2 H,
$); 3.00 (2 H,s);3.11 (2 H, d, ) =7.8 Hz); 7.24-7.31 (3 H, m); 7.34-7.40
(2 H, m).
BC-NMR (CDCly): 25.1; 30.0; 30.2; 30.3; 33.0; 35.9; 37.9; 38.0; 43.6;
47.3;59.2; 60.4; 126.6; 127.5; 127.7; 173.7.
167 HE162 25 | [M+H) =369.4, 'H-NMR (CDCls): 1.30-1.39 (2 H, m); 1.65-1.73 (2 H, m); 1.80—1.95 (2
823 isefl/ R,=2.5 min. H, m); 2.00 (6 H, s); 2.13-2.25 (2 H, m); 2.16 (2 H, 5); 3.20 (2 H, s); 4.62
58% (2 H, s); 6.95-6.98 (2 H, m); 7.23-7.30 (4 H, m); 7.35-7.40 (2 H, m).
PC-NMR (CDCls): 30.2; 32.7; 35.7; 38.0; 41.0; 44.6; 56.9; 60.1; 125.5;
126.72; 126.74; 126.8; 127.4; 127.8; 139.0; 173 4.
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167

gol162
8% 3 /et

45%

[M+H]" =341 4,

R{=2.5 min.

TH-NMR (CDCl;): 0.03-0.09 (2 H, m); 0.43-0.49 (2 H, m); 0.59-0.70 (1
H, m); 1.33-1.45 (4 H, m); 1.69-1.78 (2 H, m); 1.85-2.01 (2 H, m); 2.03 (6
H,d,J=13Hz);2.13 2 H,s); 2.15-2.26 2 H, m); 3.26 2 H, 5); 3.34 2

H,t,J=72Hz);, 7.27-7.31 (3 H, m); 7.35-7.41 (2 H, m).

BC-NMR (CDCls): 4.7; 8.9, 30.6; 32.8; 33.4; 36.0, 38.3; 43.0, 44.9; 58.6,

60.4; 127.0; 127.7; 128.0; 173.9.

168

431 /5

1/ 50%

[M+H]" = 341 4,

R;=2.9 min.

'H-NMR (CDCl;): 0.01-0.04 (2 H, m); 0.38-0.44 (2 H, m); 0.54—0.64 (1
H, m); 1.30-1.40 (4 H, m); 1.66-1.76 (2 H, m); 1.85-2.00 (2 H, m); 2.03 (6
H,s);2.16-232(2H, m); ); 236 2 H,s); 3.01 2 H,s);3.38(2H,t,J=

7.2 Hz); 7.24~7.32 (3 H, m); 7.34-7.40 (2 H, m).

BC-NMR (CDCl;): 4.3; 8.6; 30.1; 32.4; 33.1; 35.8; 38.1; 42.6, 43.7; 59.2;

60.6; 126.6; 127.6; 127.7, 173.6.

169

T 162 &
BR 3 i/

64%

[M+H]* = 3413,

R,=2.5 min.

'H-NMR (CDCl5): 1.32-1.41 (2 H, m); 1.65-1.79 (5 H, m); 1.85-1.95 (3
H, m); 2.03 (6 H, s); 2.03-2.09 (2 H, m); 2.12 (2 H, 5); 2.12-2.27 (2 H, m);
253 (1 H,td,)=15.6,7.8 Hz); 3.20 (2 H, 5); 3.29 (2H, d, ] = 7.6 Hz);

7.26-7.30 (3 H, m); 7.35-7.41 (2 H, m).

BC-NMR (CDCls): 18.4; 26.4; 30.3; 32.8; 34.0; 35.8; 38.0; 44.3; 47.9,

58.1; 60.1; 126.7; 127.4; 127.7; 173.7.

170

EHI431 /e

1/ 45%

[M+H]" = 341.5,

R¢=3.0 min.

'H-NMR (CDCl;): 1.30-1.40 (2 H, m); 1.60-1.73 (4 H, m); 1.80-2.02 (6
H, m);2.03 (6 H,s);2.15-233 (2H, m); 2352 H,s),;245(1 H,td, ] =
15.6,7.8 Hz); 295 (2 H,s); 3.24 2 H, d, J=7.6 Hz); 7.27-7.32 3 H, m);

7.35-741 (2H, m).

BC-NMR (CDCl;): 18.3; 26.3; 30.1; 33.0; 33.8; 36.0; 38.1; 43.5; 47.8;

59.3;60.5; 126.6; 127.6; 127.7; 173.7.

171

#HwHl162
B 3 e/

56%

[M+H]" = 327.4,

R,=2.3 min.

'H-NMR (CDCl;): 0.18-0.23 (2 H, m); 0.49-0.55 (2 H, m); 0.83-0.94 (1
H, m); 1.35-1.43 (2 H, m); 1.71-1.79 (2 H, m); 1.85-2.02 (2 H, m); 2.04 (6
H,s):2.13 (2H,s);2.16-2.30 @ H, m); 3.13 2 H, d, J = 7.1 Hz); 3.35 (2

H,s); 7.26-7.31 (3 H, m); 7.36-7.41 (2 H, m).

BC-NMR (CDCl): 3.4;9.1;30.3; 32.9; 35.8; 38.0; 44.6, 47.0; 57.9; 60.2;

126.7;127.5; 127.7, 173.4.
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172 TWHI431 /58 | [M+H]* =3274, 'H-NMR (CDCl;): 0.11-0.16 (2 H, m); 0.42-0.47 (2 H, m); 0.75-0.85 (1
/ 58% R,= 2.8 min. H, m); 1.32-1.41 (2 H, m); 1.67-1.76 (2 H, m); 1.87-2.00 (2 H, m); 2.03 (6
H, s); 2.15-2.33 (2 H, m), 2.36 (2 H, 5); 3.05-3.10 (4 H, m); 7.24-7.31 (3
H, m); 7.35-7.40 (2 H, m).
3C-NMR (CDCl;): 3.3; 9.0; 30.1; 33.0; 35.9; 38.0, 43.5; 46.9; 59.0; 60.4;
126.6; 127.5; 127.7, 173 4.
173 FHl162 & | [M+H]* =3554, 'H-NMR (CDCI;): 1.33-1.42 (2 H, m); 1.56—1.68 (5 H, m); 1.68-2.02 (6
B2 3 ffseqk/ R,=2.7 min. H, m); 2.03 (6 H, 5); 2.04-2.10 (2 H, m); 2.12 (2 H, 5); 2.13-2.30 (2 H, m);
60% 3.14-3.20 (2 H, m); 3.22 2 H, 5); 7.26-7.31 (3 H, m); 7.35-7.41 (2 H, m).
"C-NMR (CDCLy): 18.6; 28.2; 30.2; 32.9; 33.7; 34.3; 35.6; 38.0; 40.5;
44.6, 58.0; 60.1; 126.7; 127.4, 127.7; 173 5.
174 BBI431 /52 | [M+H]" =355.4, 'H-NMR (CDCl;): 1.31-1.40 (2 H, m); 1.47-1.53 (4 H, m); 1.66—1.85 (5
K/ 51% R, = 3.2 min, H, m); 1.88-2.02 (3 H, m); 2.03 (6 H, 5); 2.14-2.30 (3 H, m); 2.35 2 H, 5);
297(2H,s);3.08-3.14 2 H, m); 7.26-7.32(3 H, m); 7.35-7.41 (2 H,
m).
BC-NMR (CDCly): 18.5;28.2; 30.1; 33.1; 33.6; 34.2; 35.8; 38.1; 40.4;
43.7,59.0; 60.5; 126.6; 127.6; 127.7; 173 5.
175 HEHI162 | [MH-HNMe,]'= | 'H-NMR (CDCl): 0.87 (2 H, dd, J = 5.1 Hz); 1.26 (2 H, dd, ] = 5.0 Hz);
BR 3 1/ 321.3 (20 %) 1.35-1.44 2 H, m); 1.71 2 H, t, J=7.1 Hz); 1.74-1.82 (2 H, m); 2.03 (8
47% H,s);2.10-2.21 (4 H,5);3.35(2 H,s); 3.48 2 H,t, 1 =7.1 Hz); 7.29 (3 H,
[M+H]" =366.3
d, J=7.5 Hz); 7.35-7.41 2 H, m).
(100 %), R,=2.3
min, BC-NMR (CDCls): 7.6; 14.1;30.1; 32.6; 32.9; 35.8; 38.0; 41.2; 44.2;, 58.9;
60.1; 123.0; 126.7; 127.4; 127.7; 174.2.
176 BB 431 /5% | [MH-HNMe,]* = | 'H-NMR (CDCl;): 0.84 2 H, dd, ] = 5.2 Hz); 1.22 (2 H, dd, ] = 4.9 Hz);
/ 54% 321.3 (25 %) 1.34-1.42 (2 H, m); 1.65 2 H, t, ] = 7.1 Hz); 1.69-1.77 (2 H, m); 1.87—
2.00 (2 H, m); 2.03 (6 H, 5); 2.18-2.33 (2 H, m); 2.37 (2 H, s); 3.10 2 H,
[M+H]* =366.3
s);3.42 (2 H,t,J = 7.1 Hz); 7.25-7.31 (3 H, m); 7.35-7.40 (2 H, m).
(100 %), R,=2.6
min. PBC-NMR (CDCl): 7.5; 14.0; 30.1; 32.5; 33.1; 36.0; 38.0; 41.1; 43.4; 59.9;
60.5; 122.9; 126.7, 127.6; 127.8; 174.2.
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177 EF1162 % | [MH-HNMe,]'= | 'H-NMR (CDCls): 1.34-1.43 (2 H, m); 1.72-1.80 (2 H, m); 1.93-1.98 (2
B% 3 /e ks 3353 (12 %) H, m); 1.99-2.07 3 H, m); 2.03 (6 H, 5); 2.11-2.25 (7 H, m); 2.49-2.58 (2
. 58% H, m); 3.29 (2 H, s); 3.37-3.41 (2 H, m); 7.27-7.30 (3 H, m); 7.35-7.40 (2
[M+H]* =380.3
H, m).
(100 %), R,=2.3
.
min. BC-NMR (CDCls): 16.8;30.1; 32.1; 32.9; 33.8; 34.9; 35.8; 38.0; 39.0;
44.3;58.3;60.2; 124.1; 126.8; 127.4; 127.8; 174.0.
178 BEH1431 /52 | [MH-HNMe,]' = | 'H-NMR (CDCL): 1.32-1.41 (2 H, m); 1.68-1.76 (2 H, m); 1.87-1.92 (2
1t/ 65% 3353 (20 %) H, m); 1.94-2.32 (8 H, m); 2.05 (6 H, s); 2.37 2 H, s); 2.46-2.55 (2 H, m);
3.04 2 H, s); 3.30-3.36 2 H, m); 7.28-7.32 (3 H, m); 7.36-7.41 (2 H, m).
[M+H]*=380.3
(100 %), R,=2.6 BC-NMR (CDCl;): 16.8;30.1; 32.1; 33.1; 33.8; 34.8; 36.0; 38.1; 39.0;
min. 43.4;59.3,60.5; 124.1; 126.7; 127.6; 127.8; 174.1.
179 EFi162 & | [M+H]'=357.3 'H-NMR (CDCls): 1.37-1.43 (2 H, m); 1.49-1.59 (1 H, m); 1.72-1.81 (4
BR 3 /i il/ (100 %) H, m); 2.04 (6 H, s); 2.03-2.09 (5 H, m, overlapped); 2.18 (2 H, 5); 2.12—
83% 2.22 (2 H, m, overlapped); 3.44 (2 H, s); 3.46 (2 H, 5); 4.09 (1 H, s); 7.27-
[MH-NHMe,]'=
731 (3H, m); 7.37-7.41 2 H, m).
312.3 (92 %), R, =
2.3 min. BC-NMR (CDCls): 11.9;30.1; 32.7; 34.5; 36.7; 38.0; 44.1, 51.7, 61.3;
75.6;126.9; 127.4; 127.8; 176.3.
180 BEH 431 /465 | [M+H]=357.3 'H-NMR (CDCl;): 1.35-1.43 (2 H, m); 1.45-1.50 (1 H, m); 1.67-1.77 (4
1t/ 63% (43 %) H, m); 2.04 (6 H, s5), 2.00-2.08 (5 H, m, overlapped); 2.11-2.33 (2 H, m);
241 (2H,5s);320(2H,s);3.38(2H,s);4.06 (1 H,brs); 7.28-7.30 3 H,
[MH-NHMe,]*=
. m); 7.36-7.40 2 H, m).
312.3 (100 %), R,
=2.5min. BC-NMR (CDCly): 11.9;30.1; 32.9; 34.5; 36.8; 38.1; 43.2; 51.6; 62.3;
75.6;126.7, 127.6; 127.8; 176.3.
181 B 2158/ | [M+H]" =345.4, 'H-NMR (CDCls): 123 (6 H, s); 1.36-1.46 (2 H, m); 1.72~1.82 (2 H, m),
78% R, = 2.2 min. 1.90-2.01 (2 H, m); 2.02 (6 H, 5); 2.04-2.16 (2 H, m); 2.18 (2 H, 5); 3.26 (2
H,s); 3.45 (2 H, s); 3.53 (1 H, brs); 7.26-7.31 (3 H, m); 7.35-7.41 (2 H,
m).
- BC-NMR (CDCl;): 27.6; 29.9; 30.0; 32.7; 35.8; 36.3; 37.9; 43.9; 55.0,
60.0; 61.4; 71.9; 126.6; 127.3; 127.6; 136.3; 174.6; 175.7.
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182 2 BB 162 25 | [MH-HNMe,*'= | 'H-NMR (CDCL): 1.18 (6 H, s); 1.32-1.41 (2 H, m); 1.64-1.69 (2 H, m);
B% 3 It/ 328.3 (72 %) 1.70-1.77 2 H, m); 1.91-2.01 2 H, m); 2.02 (6 H, s); 2.11 (2 H, 5); 2.13~
55% 227 (2H,m);3.20 (3 H,s);3.25 (2 H, s); 3.29-3.34 (2 H, m); 7.25-7.31 (3
[M+H]* =373.4
H, m); 7.35-7.41 (2 H, m).
(100 %), R,=2.5
min. BC-NMR (CDCls): 24.9; 30.2; 32.9; 35.7; 36.7; 38.0; 38.2; 44.6; 49.2,
58.0;60.2; 73.6; 126.7: 127.4; 127.7; 173.4.
183 1 BEH1431 /% | [MH-HNMe,]'= | 'H-NMR (CDCl;): 1.14 (6 H, s); 1.31-1.40 2 H, m); 1.57-1.62 (2 H, m),
1 82% 328.3 (100 %) 1.67-1.74 (2 H, m); 1.90-2.02 (2 H, m); 2.03 (6 H, s); 2.14-2.29 (2 H, m);
2.34 (2 H,s);3.00 (2H,s);3.15 (3 H,s); 3.23-329 2 H, m); 7.25-7.31 (3
[M+H]* =373.4
H, m); 7.35-7.40 (2 H, m).
(75 %), R, =29
min. BC-NMR (CDCls): 24.8; 30.1; 33.0; 35.8; 36.8; 38.1; 38.1; 43.7; 49.1;
59.1; 60.5; 73.5; 126.6; 127.6; 127.7; 173.5.
184 2 EH162 & | [M+H] =3854 IH-NMR (CDCl;) 1.32-1.44 (2 H, m); 1.52-1.66 (1 H, m); 1.69-1.80 (3
B2 3 /sy H, m); 1.82-1.93 (4 H, m); 1.94—2.02 (2 H, m); 2.03 (6 H, 5); 2.07-2.18 (5
[MH-HNMe,]* =
47% H, m); 2.19-2.31 (1 H, m); 3.15 (3 H, s5); 3.23-3.30 (4 H, m); 7.26-7.32 (3
340.3,R,=2.5
H, m); 7.34-7.43 (2 H, m).
min.
BC-NMR (CDCls): 12.4;30.2; 31.3; 31.8; 32.9; 35.6; 37.8; 38.0; 44.7;
49.3;58.3;60.2; 78.2; 126.7, 127.4; 127.7; 173 4.
185 1 EHI431 /5 | [M+H]'=3854 'H-NMR (CDCl;) 1.32-1.41 2 H, m); 1.54(1 H,dq,J=11.6and 89
1t/ 54% Hz); 1.66-1.75 (3 H, m); 1.76-1.89 (4 H, m); 1.91-2.01 2 H, m),
[MH-HNMe,]* =
2.03-2.13(8H, m); 2.16-2.30 2 H, m); 2.35(2H,s);3.022H,s),
3403, R, =29
3.11 3H,s);3.21 2H,ddd, ] =15.9, 7.9 and 5.1 Hz); 7.25-7.32 3 H, m);
min.
7.35-7.40 (2 H, m).
BC-NMR (CDCls): 12.4;30.1;31.2;31.9;33.1; 35.8;37.7, 38.1;,43.7;
49.3; 59.4;60.5; 78.2; 126.6; 127.6; 127.7; 136.4; 173.5.
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188

HoTIER Y

57%

[M+H]" =371 4,

R,=2.7 min.

'H-NMR (CDCl3): 1.24-1.34 (2 H, m); 1.50-1.68 (5 H, m); 1.78-1.98 (2
H, m); 2.01 and 2.03 (6 H, 2 5); 2.10-2.23 (2 H, m); 2.29-2.40 (3 H, m);
2.64-2.76 (1 H, m); 3.31 (1 H, s); 3.36-3.47 (4 H, m); 3.70-3.78 (1 H, m);
3.81-3.89 (1 H, m); 3.93—4.00 (1 H, m); 7.24-7.31 (3 H, m); 7.33-7.40 (2

H, m).

*C-NMR (CDCl,): 30.0; 30.8; 31.1; 31.2; 31.4; 32.3; 35.3; 35.33; 35.8;
37.5;38.0; 38.04; 38.06; 38.5; 40.3; 42.3; 43.9; 45.0; 55.2; 56.4; 60.7,
67.6; 73.29; 73.31; 126.5; 126.7; 127.5, 127.6; 127.65; 127.7; 135.6; 137.4;

170.39; 170.4.

189

BH71/EEY

35%

[M+H]" =343 3,

R,=2.5 min.

'H-NMR (CDCLy): 1.22-1.35 (2 H, m); 1.54-1.67 (4 H, m); 1.70-2.02 (2
H, m); 2.03 and 2.04 (6 H, 2 5); 2.05-2.36 (2 H, m); 3.09 (1.2 H, 5); 3.20
(0.8 H,t,J=7.2 Hz); 3.43 (0.8 H, s);3.49 (1.2 H, t, ] = 7.3 Hz); 3.87-3.98
(1 H, m); 4.73-4.83 (2 H, m); 4.91—4.96 (2 H, m); 7.26-7.34 (3 H, m);

7.34-742 (2 H, m).

BC-NMR (CDCl5): 30.1; 30.8; 31.0; 31.4; 35.5; 38.0; 38.1; 38.3; 38.5;
40.4;42.3;44.16; 44.2; 55.4; 55.7; 60.7; 73.03; 73.04; 126.5; 126.8; 127.5;

127.6; 127.7; 127.8; 169.6; 169.7.

190

BHI /AR

66%

[M+H]" = 3594,

R;=2.8 min.

"H-NMR (CDCl;): 1.25-1.35 (2 H, m); 1.41 and 1.42 (6 H, 2s); 1.49 (1 H,
t,J=7.4 Hz); 1.55-1.70 (3 H, m); 1.85-2.03 2 H, m); 2.04 (6 H, 5); 2.16~
2.34 (2 H, m); 3.18 (1 H, s); 3.20 2 H, 5); 3.46 (0.6 H, s); 3.50 (1.4 H, t, ]
=7.2 Hz); 3.66 (1.4 H, s); 3.71 (0.6 H, t, ] = 7.0 Hz); 7.26-7.33 3 H, m);

7.34-741 (2H, m).

BC-NMR (CDCls): 24.1; 30.2; 30.6; 30.8; 31.7; 34.6; 38.0; 38.1; 38.8;
42.6;45.3,45.7,51.5;51.6;56.6; 57.4;60.8;, 79.5; 79.8; 126.5; 126.6;

127.5; 127.6; 127.68; 127.7;, 172.6; 172.9.

191

B 8558/

100%

[M+H]" =
3274,R,=13

min.

H-NMR (CDCl5): 0.01-0.06 (2 H, m); 0.38-0.44 (2 H, m); 0.66 (1 H, m);
1.22-1.32 (2 H, m); 1.34-1.48 (4 H, m); 1.60-1.70 (2 H, m); 1.76-1.94 (2
H, m); 2.02 (6 H, 5); 2.26 (2 H, br 5); 2.44-2.52 (6 H, m); 7.22-7.40 (5 H,

m).

BC-NMR (CDCl;): 4.3;9.2; 31.0; 34.1; 34.6; 38.1; 38.3; 41.0; 53.9; 56.9;

60.4; 65.6; 70.6; 126.4; 127.4; 127.6; 136.9.
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192 TIB186/52F/ | [M+H]' = 'H-NMR (CDCl3): 1.22-1.33 (2 H, m); 1.44 (2 H, t, J = 6.8 Hz); 1.54-1.72
88% 3414,R, =22 (6 H, m); 1.74-1.92 (4 H, m); 1.95-2.08 (2 H, m); 2.02 (6 H, 5); 2.20-2.32
min. (5 H, m); 2.41-2.50 (4 H, m); 7.22-7.40 (5 H, m).
BC-NMR (CDCly): 18.7; 28.2; 31.1; 34.5; 34.7;, 36.0; 38.1, 41.0; 53.8;
54.7; 65.5; 70.6; 126.4; 127.4; 127.6; 136.8.
193 FI6 8458 F/ | [M+H]=343 4, 'H-NMR (DMSO-ds): 1.14-1.24 (2 H, m); 1.30 (1 H, t,J = 7.0 Hz); 1.36 (2
69% R,= 0.5 min. H,t,J = 6.9 Hz); 1.40-1.47 (1 H, m); 1.57-1.67 (4 H, m); 1.90 (6 H, 5);
1.82-1.92 (2 H, m, overlapped); 1.94-2.03 (4 H, m); 2.448 (2 H, s5); 2.453
(2 H, 5); 2.53-2.57 (2 H, m); 4.58 (1 H, br s); 7.21-7.25 (1 H, m); 7.30~
7.37 (4 H, m).
BC-NMR (DMSO-ds): 12.0; 26.8; 30.3; 33.8; 33.8; 37.7; 40.7; 54.4; 63.2;
73.4; 126.1; 127.2; 127.3.
194 BE T14RE | [MH-HNMe,]' = | 'H-NMR (CDCl;): 1.24-1.32 (2 H, m); 1.46 (2 H, t, J = 6.9 Hz); 1.63-1.70
B/ 56% 321.3 (100 %) (2 H, m); 1.79-1.95 (4 H, m); 2.03 (6 H, 5); 2.05-2.22 (4 H, m); 2.23-2.34
(2 H, m); 2.48-2.55 (8 H, m); 7.24-7.32 (3 H, m); 7.34-7.39 2 H, m);
[M+H]" =366.4
(80 %), R,=0.5 BC-NMR (CDCls): 17.0; 31.1; 32.3; 34.5; 36.7; 38.1; 41.3; 50.8; 52.6;
min, 53.4; 53.8; 60.6; 65.6; 124.5; 126.5; 127.6; 127.7.
195 B 71/ER{L/ | [M+H] =369.4, TH-NMR (CDCl3): 1.24-1.35 (2 H, m); 1.51-1.68 (6 H, m); 1.69-1.76 (3
49% R;=3.2 min. H, m); 1.78-1.99 (4 H, m); 2.03 and 2.05 (6 H, 2 5); 2.06-2.17 (3 H, m);
2.18-2.40 (3 H, m); 3.32 (1 H, s); 3.32-3.49 (3 H, m); 7.26-7.33 (3 H, m);
7.34-7.42 2 H, m).
BC-NMR (CDCl;): 18.28; 18.3; 27.97; 28.0; 30.0; 30.9; 31.2; 31.5; 32.0;
32.1; 32.5; 35.71; 35.74; 36.0; 37.6; 38.0; 38.1; 40.3; 42.3; 43.9; 45.0;
55.2;56.4; 60.8; 126.5; 126.7; 127.6; 127.63; 127.67; 127.8; 171.98; 172.0.
196 B 189/ [M+H]* =329.4, 'H-NMR (CDCl;): 1.20-1.30 (2 H, m); 1.41 (2 H, t, ] = 6.8 Hz); 1.58-1.70
[§/23% R,= 0.6 min. (2 H, m); 1.79-1.99 (2 H, m); 2.01 (6 H, 5); 2.10-2.30 2 H, m); 239 2 H,
s); 243 2 H,t,J=68Hz);2.72 (1 H,s); 2.74 (1 H, 5); 3.12-3.22 (1 H,
m); 4.41 2 H, dd, ) =6.2 and 6.2 Hz); 4.77 (2 H, dd, J = 7.8 and 6.0 Hz);
7.22-7.39 (5 H, m).
BC-NMR (CDCl;): 31.0; 34.5; 34.7; 38.0; 41.2; 53.7; 59.9; 60.4; 65.7;
76.5; 126.4; 126.5; 127.5; 127.6; 127.7.
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197

P 7V/ERY

76%

[M+H]* = 355 4,

R;=3.0 min.

'H-NMR (CDC;): 0.02-0.09 (2 H, m); 0.38-0.46 (2 H, m); 0.65~0.78 (1
H, m); 1.24-1.35 (2 H, m); 1.50-1.70 (6 H, m); 1.80-2.00 (2 H, m); 2.02
and 2.04 (6 H, 2 5); 2.16-2.26 (1 H, m); 2.28-2.40 (3 H, m); 3.32 (1 H, s);
3.40 (1 H,s);345 Q2 H, dt, J=73 and 1.9 Hz); 7.25-7.32 3 H, m); 7.34-

7.41 (2 H, m).

BC-NMR (CDCl5): 4.41; 4.45; 10.5; 10.71; 10.76; 28.5, 30.0; 30.1; 30.5;
30.9;31.2;31.4:34.4;,34.8;35.9;37.6;38.0; 38.1; 40.4; 42.3, 43.9; 45.0;
55.2;56.4; 60.8; 126.5; 126.7; 127.6; 127.62; 127.66; 127.7; 137.4, 171 .87;

171.92.

198

HE 718

92%

[M+H]* = 352.3,

R, =2.6 min.

'H-NMR (CDCls): 1.32 (1 H,dd, J=10.6 and 3.1 Hz); 1.35 (1 H,dd, J =
10.6 and 3.1 Hz); 1.45-1.54 (2 H, m); 1.56-1.74 (6 H, m); 1.85-2.01 (2 H,
m); 2.02 and 2.04 (6 H, 2 5); 2.16-2.35 (2 H, m); 3.41 (0.8 H, s); 3.48
(1.2H,t,J=73Hz);3.73 (1.2 H,s);3.87 (0.8 H, t, J=7.1 Hz); 7.26-7.32

(3 H,m); 7.35-7.42 (2 H, m).

BC-NMR (CDCly): 13.2; 13.7, 16.2; 16.6; 30.2; 30.7; 30.8; 31.2; 35.1;
37.6;38.0; 38.04; 40.1;,42.7, 45.6, 46.0; 57.2; 57.4, 60.7; 120.0; 120.2;

126.6; 126.7; 127.4; 127.5; 127.71; 127.73; 136.0; 137.0; 162.8; 163.0.

199

B /AR

84%

[M+H]" =366.3,

R(=2.7 min.

'H-NMR (CDCls): 1.28-1.37 (2 H, m); 1.56-1.74 (5 H, m); 1.88-2.00 (2
H, m); 2.028 and 2.03 (6 H, 2 s); 2.17-2.33 (3 H, m); 2.53-2.69 (2 H, m);
2.73-2.82(2H,m); 3.38 (1.2 H,s); 3.45(0.8H,s);3.49-3.55 (2 H, m);

7.26-7.32 (3 H, m); 7.35-7.41 2 H, m).

C-NMR (CDCl;): 16.47;16.5; 30.3; 30.5; 30.56; 30.6; 30.7; 31.4; 349,
37.7;38.0; 38.05; 38.8; 38.98; 40.0; 42.9; 44.9; 45.5; 56.4; 56.9; 60.7,
120.8; 120.9; 126.6; 126.7; 127.5; 127.6; 127.71; 127.75; 137.0; 164.4;

164.7.

200

HEI 7158

k) 51%

[MH-HNMe,]* =

307.3 (100 %)

[M+H)* = 352.4
(82%),R,=0.8

min.

TH-NMR (CDCl5): 0.79-0.83 (2 H, m); 1.20-1.23 (2 H, m); 1.24-1.32 2
H, m); 1.45 (2 H, t, ] = 6.9 Hz); 1.60-1.70 (4 H, m); 1.77-1.92 (2 H, m);
2.02 (6 H, 5);2.16-2.34 2 H, m); 2.47 2 H, 5); 2.52 2 H, t, ] = 6.9 Hz);

2.62-2.67 (2 H, m); 7.23-7.32 (3 H, m); 7.34-7.39 (2 H, m).

BC-NMR (CDCl3): 8.2; 13.9; 31.1; 34.3; 34.5; 38.1; 41.3; 53.8; 54.5,

60.5; 65.5; 123.3, 126.4; 126.5; 127.7.
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201

161 188/%

B/ 20%

[M+H]" = 357.4,

Ri= 1.3 min.

'H-NMR (CDCly): 1.23-1.32 (2 H, m); 1.45 2 H, t, ) = 6.8 Hz); 1.49-1.62
(3 H, m); 1.62-1.70 (2 H, m); 1.80-1.93 (2 H, m); 2.03 (6 H, 5); 2.03-2.09
(1 H, m); 2.15-2.31 (3 H, m); 2.34-2.45 (2 H, m); 2.45 (2 H,5); 248 2 H,
t,)J=6.8Hz);333(1 H,t, J=7.9Hz),;3.74 (1 H, dd, J = 15.4 and 7.9 Hz);

3.84 (1 H,dt, J = 8.2 and 4.7 Hz); 3.89-3.95 (1 H, m); 7.23-7.40 (5 H, m).

3C-NMR (CDChy): 31.1; 32.4; 32.5; 34.6; 37.8; 38.0; 38.5; 41.08; 53.8;

55.8; 60.5; 65.6; 67.8; 73.4; 126.4; 127.5; 127.7; 136.6.

202

HH 1902

JH/ 10%

[M+H]" = 345.4,

R, =2.0 min.

'H-NMR (CDCL): 1.16 (6 H, 5); 1.22-1.30 2 H, m); .40 2 H, 1, = 6.9
Hz); 1.63-1.70 (2 H, m); 1.80-1.95 (2 H, m); 2.03 (6 H, s); 2.15-2.30 (2 H,
m); 2.43 (2H,s); 2.57(2H,s);2.60 (2 H,t,J =69 Hz), 3.21 3 H, s);

7.23-7.40 (5 H, m).

BC-NMR (CDCl;): 23.6; 30.9; 31.0; 34.2; 38.1; 41.5; 49.3; 55.4; 60.7,

64.5;67.3;75.9; 126.4; 127.5; 127.8.

203

= 19558

R/ 67%

[M+H]" = 355.4,

R, =2.7 min.

'H-NMR (CDCl): 1.22-1.32 (2 H, m); 1.34-1.48 (6 H, m); 1.52-1.70 (4
H, m); 1.74-1.90 (4 H, m); 1.98-2.01 (1 H, m); 2.03 (6 H, s); 2.04-2.08 (1
H, m);2.19-238 (5H, m); 246 (2 H, s); 248 (2 H, t, ) = 6.9 Hz); 7.23—

7.40 (5 H, m).

"C-NMR (CDCl:): 18.4;26.5; 28.3; 31.1; 34.7; 35.0; 36.1, 38.1; 38.4;

41.1;53.9; 57.1; 60.5; 65.5; 126.4; 127.3; 127.7.

204

HHI 19758

B/ 72%

[M+H]* = 341 4,

R,=2.3 min.

'H-NMR (CDCl;): -0.02-0.03 (2 H, m); 0.37-0.43 (2 H, m); 0.60—0.70 (1
H, m); 1.18-1.52 (4 H, m); 1.44 (2 H,t,J = 6.8 Hz); 1.54-1.70 (4 H, m);
1.75-1.95 (2 H, m); 2.03 (6 H, s); 2.15-2.35 (2 H, m); 2.37-2.43 (2 H, m);

2.45-2.51 (4 H, m); 7.24-7.40 (5 H, m).

"C-NMR (CDCl): 4.4; 10.8; 28.4; 28.9; 31.1; 32.8; 33.7; 34.7; 38.1; 38.3;

41.1; 53.9; 56.8; 56.9; 60.5; 65.6; 126.4; 127.5; 127.7.

205

BH71/ER

59%

[M+H]*= 3433

(99 %)

[MH-NHMe,]*=
298.3 (100 %), R,

= 2.6 min.

'H-NMR (DMSO-dc): 0.73-0.81 (2 H, m); 0.91-0.97 (2 H, m); 1.14-1.24
(2H,m); 1.49 (1 H,t, } = 6.9 Hz); 1.54—-1.64 (3 H, m), 1.92 (6 H, 5); 1.93—
2.13 (4 H, m, overlapped); 3.20 (0.8 H, s); 3.26-3.30 (1.2 H, m, overlapped
by the water signal); 3.63 (1.2 H; s); 3.74-3.78 (0.8 H, m); 6.02 (0.3 H, s);

6.08 (0.7 H, s); 7.23-7.28 (1 H, m); 7.32-7.39 (4 H, m).

C-NMR (DMSO-dg): 13.9; 14.1; 29.1; 30.4; 30.7; 33.9; 36.6; 37.7; 41.6;

44.7,45.2;55.4;56.9;59.9, 126.2; 127.2; 127.4;170.5.
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206 1 BB 205/ [M+H]"= 3293 'H-NMR (DMSO-d¢): 0.37 2 H, dd, ) =6.7 and 4.6 Hz); 0.54 (2 H, dd, ] =
B/ 85% (100 %) 6.9and 4.6 Hz); 1.16-1.23 (2 H, m); 1.38 2 H, t, ) = 6.9 Hz); 1.60-1.66 (2
N H, m); 1.86-2.08 (4 H, m, overlapped); 1.91 (6 H,s),2.41 (2H,s);2.44 (2
[MH-NHMe,|'=
H, s); 2.51-2.53 (2 H, m, overlapped by the DMSO signal); 4.82 (1 H, s);
2843 (58 %), R, =
- 7.21-7.26 (1 H, m); 7.30-7.38 (4 H, m).
0.3 min.
BC-NMR (DMSO-dq): 12.1; 30.4; 34.0; 37.7; 40.6; 52.8; 53.6; 54.8; 59.5;
63.1,126.1;127.2; 127.4.
207 1 BB 66/3RIFE/ | [M+1]+=3493 'H-NMR (DMSO-dg): 1.25-1.31 (2 H, m); 1.40-1.47 (4 H, m); 1.57-1.67
73% (43 %) (4 H, m); 1.86-2.02 (6 H, m, overlapped); 1.99 (6 H, 5); 2.42 (2 H, s); 2.44
(2H,s);2.56 (2H,1,]=69Hz);4.57 (1 H, brs); 6.91 (1 H,dd, J=3.6
[MH-NHMe,]"=
and 1.2 Hz); 7.04 (1 H, dd, J=5.1 and 3.5 Hz); 7.40 (1 H, dd, ] = 5.1 and
304.3 (100 %), R,
1.1 Hz).
= 0.3 min.
BC-NMR (DMSO-dq): 12.0; 26.8; 32.9; 33.6; 34.8; 37.7; 40.4; 54.5; 58.7;
63.1,73.4;123.4; 124.6; 126.2.
208 1 BEH 1848FE | [MH-HNMe,]'= | 'H-NMR (CDCl;): 1.38 (2 H, ddd, J=13.2,9.8 and 3.5 Hz); 1.51 (2 H, t, J
B4k 40% 327.3 (100 %) =6.9 Hz); 1.65-1.73 (2 H, m); 1.86-1.97 (4 H, m); 1.98-2.21 (2 H, m),
2.10 (6 H, s); 2.45 2 H, s5); 2.47-2.56 (6 H, m); 6.85 (1 H, dd, ] =3.5 and
[M+H]*=37223
1.1 Hz); 7.02 (1 H,dd, J=5.1and 3.5 Hz); 7.22 (1 H,dd, J=5.1 and 1.0
(15 %), R,=0.4
Hz).
min.
BC-NMR (CDCly): 17.0; 32.3;33.7,34.3; 34.5; 36.7, 38.1; 41.0; 52.6;
53.9;59.6; 65.7; 123.3; 124.4; 124.9; 126.1.
209 1 6 18/8H L/ | (M+H]'=349.3 (3 | 'H-NMR (DMSO-ds): 0.72-0.80 (2 H, m); 0.91-0.97 (2 H, m); 1.24-1.35
49% %) (2 H, m); 1.54-1.69 (4 H, m); 1.93-1.99 (4 H, m); 2.01 (6 H, s); 3.17 (0.8
H, s); 3.28-3.37 (1.2 H, m, overlapped by the water signal); 3.61 (1.2 H; s);
[MH-NHMe,]'=
3.75-3.82 (0.8 H, m); 6.06 (1 H, brs); 6.94 (1 H, dd, J = 3.6 and 1.1 Hz);
304.2 (100 %), R,
7.06 (1 H,dd, J=5.1 and 3.5 Hz); 7.42 (1 H, dd, J=5.1 and 1.1 Hz).
=2.5 min.
- BC-NMR (DMSO-dg): 13.9; 14.1; 30.3; 30.4; 32.5; 33.5;37.7, 41.4; 44.7;
45.3;57.1,59.1; 123.6; 124.8; 126.3; 170.5.
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210 T 20945 [M+H]"'=3353 'H-NMR (DMSO-ds): 0.36 (2 H, dd, ) = 6.7 and 4.6 Hz); 0.54 (2 H, dd, J =
[F/ 69% (40 %) 6.9 and 4.6 Hz); 1.26-1.32 (2 H, m); 1.44 2 H, t, ] = 6.8 Hz); 1.62-1.68 (2
H, m); 1.83-197 (4H, m); 1.99 (6 H, s),2.41 (4 H,s); 2.51-2.55 (2 H, m,
[MH-NHMe,]*=
overlapped by the DMSO signal); 4.82 (1 H, s); 6.91 (1 H, dd, J =3.5 and
290.3 (100 %), R,
1.1 Hz); 7.05 (1 H,dd, J=5.1 and 3.5 Hz); 7.40 (1 H,dd, J=5.1and 1.0
= 0.2 min.
Hz).
BC-NMR (DMSO-ds): 12.6; 33.4; 34.2; 36.9; 38.2; 40.9; 53.2; 54.2; 59.2;
63.5,123.9;1252; 126.7.
211 EH) 1858FE | [MH-HNMe,]*= | 'H-NMR (CDCls): 0.79-0.83 (2 H, m); 1.19-1.23 (2 H, m); 1.38 (2 H, ddd,
B/ 45% 313.3 (100 %) J=13.3,99and 3.5Hz);1.51 2 H,t,J =69 Hz); 1.60-1.65 (2 H, m);
1.66-1.73 (2 H, m); 1.84-1.97 (2 H, m); 2.04-2.18 (8 H, m); 2.43 (2 H, s);
[M+H]* =358.3
259 (2H,t,J=69Hz);2.61-2.67(2H, m);6.84 (1 H,dd, J=3.6 and 1.1
(10 %), R,=0.7
Hz); 7.03 (1 H, dd, J=5.1 and 3.6 Hz); 7.22 (1 H, dd, J = 5.1 and 1.1 Hz).
min,
BC-NMR (CDCl;): 8.2; 13.9; 33.7; 34.3; 37.8; 38.1; 41.0; 53.9; 54.4; 59.6;
65.7;123.2;123.3; 124.9; 126.1; 143.2.
212 HH 18/8E(/ | [M+H]" =363.3, 'H-NMR (CDCl,): 1.33-1.46 (2 H, m); 1.59-1.80 (5 H, m); 1.83-2.07 (3
33% R,= 2.3 min. H, m); 2.08 and 2.12 (6 H, 2 5); 2.66 (2 H, dd, J = 7.8 and 2.5 Hz); 3.30
(1.2 H, s); 3.33 (0.8 H, s); 3.36-3.50 (3 H, m); 4.40 (0.8 H, dd, ] = 6.3 and
2.5Hz); 441 (1.2 H,dd, J=6.3 and 2.5 Hz); 4.88 (1.2 H, dd, J= 6.3 and
1.4 Hz); 4.90 (0.8 H, dd, J = 6.3 and 1.4 Hz); 6.83-6.87 (1 H, m); 7.01-
7.07 (1 H, m); 7.22-7.26 (1 H, m).
BC-NMR (CDCl;): 19.8;31.1; 31.2; 31.5; 31.6; 32.8; 33.0; 33.4; 35.4;
38.03; 38.07; 38.09; 38.2; 38.5; 40.1; 42.1; 43.9; 45.0; 55.4; 56.4; 59.8;
77.5;77.54; 123.3; 123.6; 124.9; 125.1; 126.1; 126.4; 169.58; 169.64.
215 B 24b /5t | [MH-NHMe,]'= 'H-NMR (CDCl;): 1.44-1.54 (4 H, m); 1.68-1.81 (4 H, m); 1.98-2.08 (6
1/ 79% 3182,R, =25 H, m);2.10 (6 H,s); 2.37 2 H,s); 3.27 (2 H, 5); 3.39 (2 H, 5); 4.03 (1 H,
min. br.s);); 6.85(1 H,dd,J=3.6 and 1.0 Hz); 7.04 (1 H, dd, J=5.1 and 3.6
Hz); 7.24 (1 H,dd, ) = 5.1 and 1.0 Hz).
HC-NMR (CDCL): 11.9;30.3; 32.7; 34.5; 36.5; 38.1; 43.3; 51.5: 59.5;
60.4; 75.6; 123.5; 125.0; 126.3; 176.2.
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216 HH24a/t7 | (M+1]+=3633 'H-NMR (CDCL): 1.46-1.58 (4 H, m); 1.71-1.83 (4 H, m); 2.04-2.09 (6
it/ 81% (61 %) H, m); 210 (6 H,s); 2.23 (2 H, s); 3.42 (2 H, s); 3.43 (2 H,5): 4.07 (1 H, br
. s); ); 6.85 (1 H, dd, J=3.6 and 1.1 Hz); 7.05 (1 H, dd, J = 5.1 and 3.6 Hz);
[MH-NHMe,] "=
7.25(1 H,dd, J=5.1 and 1.0 Hz).
318.3 (100 %), R,
»
=2.2 min. BC-NMR (CDCLy): 11.9; 32.5; 32.8; 34.5; 36.5; 38.1; 43.8; 51.6; 59.3;
75.6,123.5; 124.9; 126.3; 176.2.
217 BHl24a/ke | (M+H]* =3913, 'H-NMR (CDCl3): 1.47 2 H, ddd, J=13.1, 7.6 and 4.9 Hz); 1.54—1.64 (1
1/ 52% R,=2.5 min. H, m); 1.72-1.80 (3 H, m); 1.83-1.93 (4 H, m); 1.99-2.13 (12 H, m); 2.17
(2H,s);3.15(3 H, s); 3.22-3.30 (4 H, m); 6.85 (1 H, d, } = 2.9 Hz); 7.05
(1 H,dd,J=5.1and 3.6 Hz); 7.25 (1 H, d, ] = 4.8 Hz).
BC-NMR (CDCl;): 12.4;31.2;31.8;32.7; 32.8; 35.4; 37.7; 38.0; 44.3;
49.3;58.3;59.3; 78.2; 123.4; 124.9; 126.3; 173 3.
218 BH24b /2 | [M+H]" =391.4, 'H-NMR (CDCl): 1.43-1.51 (2 H, m); 1.52-1.62 (I H, m); 1.68-1.90 (7
*/ 47% H, m); 1.98-2.14 (12 H, m); 2.31 2 H, 5); 3.09 (2 H, 5); 3.12 3 H, 5); 3.23
[M—HNMe,]" =
(2 H,ddd, J=16.0,7.9 and 5.1 Hz); 6.85 (1 H, dd, J =3.6 and 1.1 Hz);
346.4,R, =28
7.04 (1 H,dd,)=5.1 and 3.6 Hz); 7.24 (1 H, dd, J=5.1 and 1.1 Hz).
min.
BC-NMR (CDCl): 12.4; 31.2;31.9;32.7; 32.9; 35.5; 37.8;, 38.1, 43.8;
49.3;59.1; 59.5; 78.2; 123.5; 125.0; 126.2; 173.4.
219 BB 24b /%5t | [MH-HNMe;]'= | '"H-NMR (CDCl): 1.14 (6 H, s); 1.41-1.49 (2 H, m); 1.58-1.63 (2 H, m);
&/ 54% 334.2 (100 %) 1.69-1.78 (2 H, m); 1.93-2.08 (4 H, m); 2.09 (6 H, s), 2.30 (2 H, s5); 3.06 (2
H, s); 3.15 (3 H, s); 3.25-3.30 (2 H, m); 6.83-6.85 (1 H, m); 7.03 (I H, dd,
[M+H]*=379.3
J=5.1and 3.5 Hz); 7.22-7.24 (1 H, m).
2%),R =28
min. BC-NMR (CDCl;): 24.8; 32.7; 32.8; 35.5; 36.8; 38.1; 38.2; 43.7, 49.1;
58.7;59.5; 73.5; 123.4; 124.9; 126.2; 142.9; 173 4.
220 Efi24a/4t | (MH-HNMe;]'= | 'H-NMR (CDCL): 1.17 (6 H, s); 1.41-1.49 2 H, m); 1.63-1.68 (2 H, m):
ks 70% 334.2 (100 %) 1.71-1.79 (2 H, m); 1.93-2.08 (4 H, m); 2.09 (6 H, s); 2.16 (2 H); 3.19 (3
H,s); 3.21 (2 H, s); 3.28-3.33 (2 H, m); 6.84 (1 H, dd, J = 3.6 and 1.0 Hz);
[M+H]" =379.3
7.04 (1 H,dd,)=5.1and 3.6 Hz); 7.23 (1 H, dd, ] = 5.1 and 1.0 Hz).
- (55 %), R, =25
min. BC-NMR (CDCl;): 24.9; 32.7; 32.8; 35.5; 36.7; 38.1; 38.2; 44.3; 49.2;
58.1;59.3;73.5; 123.4; 124.9; 126.3; 142.5; 173 4.
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221 i 24a /% | [MH-HNMe,]'= | 'H-NMR (CDCL): 1.23 (6 H, s); 1.38-1.47 (2 H, m); 1.62—1.67 (2 H, m);
i/ 37% 320.3 (95 %) 1.73-1.81 (2 H, m); 2.05-2.20 (4 H, m); 2.15 (2 H, s, overlapped); 2.17 (6
H, s, overlapped); 2.52 (1 H, brs); 3.27 (2 H, s); 3.36-3.41 (2 H, m}); 6.89
[M+H]" =365.3
(1 H,dd, J=3.5and 0.9 Hz); 7.05 (1 H, dd, J = 5.1 and 3.6 Hz); 7.28 (1 H,
(100 %), R,=2.3
dd, J=5.1 and 0.8 Hz).
min.
BC-NMR (CDCls): 29.5; 32.3; 32.6; 35.5; 37.9; 38.7; 40.0; 44.4; 57.8,;
60.5;69.5; 124.3;125.7; 126.6; 173.8.
222 B H 24b /t5¢ [MH-HNMe,]* = 'H-NMR (CDCl;): 1.21 (6 H, s); 1.41-1.49 (2 H, m); 1.57-1.62 (2 H, m);
1t/ 56% 320.2 (100 %) 1.70-1.78 (2 H, m); 1.98-2.17 (4 H, m); 2.14 (6 H, s, overlapped); 2.32 (2
H, s);2.44 (1 H, s); 3.07 (2 H, 5); 3.32-3.37 (2 H, m); 6.86—6.89 (1 H, m);
[M+H]" = 365.3
7.04 (1 H,dd, J=5.1 and 3.6 Hz); 7.24-7.27 (1 H, m).
(1%),R,=25
min, “C-NMR (CDCl3): 29.5; 32.4; 32.8; 35.6; 38.0, 38.6; 40.0; 43.4; 58.9;
69.5,124.0;1254; 126.4, 173 .9.
223 BB 18/ | m/z: [M+H]'= 'H-NMR (DMSO-dg): 1.28 (2 H,s); 1.29 (6 H, 5); 1.51 (1 H, t, ) = 7.4 Hz);
58% 351.3(43 %) 1.57-1.67 (3 H, m); 1.93~-1.98 (4 H, m); 2.00 (6 H, s); 3.18 (0.7 H, s); 3.33
(1.3 H; t, J =7.0 Hz, overlapped by the water signal); 3.59 (1.3 H, s); 3.76
[MH-NHMe,]’=
(0.7H,t,J=6.8 Hz); 5.07 (0.4 H, s); 5.14 (0.6 H, s); 6.94 (1 H,dd, J =3.5
306.3 (100 %), R,
and 1.0 Hz); 7.06 (1 H, dd, J=4.8 and 3.7 Hz); 7.42 (1 H,dd, J = 5.1 and
= 2.4 min.
0.7 Hz). *C-NMR (DMSO-ds): 27.8; 30.0; 30.6; 32.5; 32.9; 37.7; 38.0;
41.8;45.5;45.8;57.4;59.0,59.1, 72.6, 72.8; 123.6; 124.8; 126.3; 142 9,
173.7.
224 BB 24b/ke (M+H]" = 351.3, "H-NMR (CDClLy): 1.22 (6 H, s); 1.45-1.54 2 H, m); 1.77-1.85 (2 H, m);
1t/ 55% R;=2.2 min. 2.00-2.10(4 H, m); 2.11 (6 H,s); 223 (2 H, s5); 3.25(2 H, s); 3.33 (1 H, s);
341 (2 H,s);6.85(1 H,dd,J=3.5and 1.0 Hz); 7.05 (1 H,dd, J=5.1 and
3.5Hz); 725 (1 H,dd, J=5.1 and 1.0 Hz).
BC-NMR (CDCly): 27.7; 32.6; 32.7; 36.3; 38.0; 43.8; 55.1; 59.4;, 61.4;
72.1;123.6;124.9; 126.3; 175 8.
225 BB 24a/f5E m/z: [MH- 'H-NMR (CDCl;): 1.19 (6 H, s); 1.45-1.54 2 H, m); 1.74-1.83 (2 H, m);
1/ 711% HNMe,;]" =306.2, | 1.96-2.09 (4 H, m); 2.10 (6 H, s); 2.37 (2 H, s); 3.21 (2 H, 5); 3.25 2 H, s);
R(=2.3 min. 3.26 (1 H,s);6.85 (1 H,dd, J=3.5and 1.0 Hz); 7.02 (1 H, dd, J = 5.1 and
3.5Hz); 724 (1 H,dd, J =5.1 and 1.0 Hz).
C-NMR (CDCL;): 27.7; 32.6; 32.8; 36.3; 38.1; 43.2, 55.0; 59.6: 62.0;
72.1; 123.5; 125.0; 126.3; 175.8.
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226 1 BH 18474 | miz: [M+H]" = "H-NMR (CDCly): 1.21 (6 H, s); 1.30-1.40 (2 H, m); 1.48-1.52 2 H, m);
BE/24% | 351.3,R =03 1.55-1.60 (2 H, m); 1.60-1.70 (2 H, m); 1.80-2.05 (3 H, m); 2.08 (6 H, s);
. 27% min. 2.10 (2 H, 5); 2.49 2 H, 5); 2.56-2.61 (2 H, m); 2.70-2.74 (2 H, m); 6.83 (1

H, dd,J=3.6and 1.2 Hz); 7.02 (1 H,dd, J = 5.2 and 3.6 Hz); 7.21 (1 H,

. dd,J=5.2and 1.2 Hz).

PC-NMR (CDCl;): 29.6; 33.6; 33.9; 37.4; 38.1; 38.3; 40.9; 52.7, 53.5;

59.6; 65.5;71.0; 123.2; 124.8; 126.1.

227 1 B 223658 | mvz: [MHH]= 'H-NMR (DMSO-dg): 1.04 (6 H, 5) 1.20-1.28 (2 H, m); 1.38 2 H, 1, J =
&/ 79% 337.3 (42 %) 6.9 Hz); 1.57-1.63 (2 H, m); 1.79-1.92 (4 H, m); 1.95 (6 H, s); 2.25 2 H,

5);2.41 (2 H,s);254 (2H,t,]=7.0Hz); 3.93 (1 H,s);6.87 (1 H,dd, J =
[MH-NHMe,}'=
3.6 and 1.1 Hz); 7.01 (1 H, dd, J=5.1 and 3.5 Hz); 6.87 (1 H, dd, } = 5.1
2922 (100 %), R,

and 1.1 Hz).
=(0.3 min.
*C-NMR (DMSO-ds): 28.2; 32.9; 33.4; 37.7, 40.6; 55.1; 58.8, 67.2; 69.8;
123.4;124.6; 126.2.
228 1 EHI 7B | m/z: [MHH]'= 'H-NMR (DMSO-d¢): 1.14-1.24 (2 H, m); 128 (2 H, 5); 1.30 (4 H, 5); 1.44
74% 345.4 (100 %) (1 H,t,J =173 Hz); 1.54-1.64 (3 H, m); 1.91 (6 H, s); 1.95-2.15 (4 H, m);

321 (0.7 H, s); 3.30 (1.3 H, t, J = 7.3 Hz, overlapped by the water signal),
[MH-NHMe,]=
3.63 (1.3 H;s);3.74(0.7H,t,J=7.0Hz); 5.07 (0.3 H,s); 5.15 (0.7 H, s);
303.3 (73 %), R, =
7.23-7.27 (1 H, m); 7.32-7.39 (4 H, m).

2.5 min.
PC-NMR (DMSO-dg): 27.7; 27.8; 29.9; 30.2; 30.8; 33.4; 37.1; 37.7; 38.1;
42.0,45.4,458;57.3;59.8; 59.9; 72.6; 72.8; 126.2; 127.2; 127.4, 136.8,
173.7.
229 1 EFH22858 | m/z: [M+H]™= 'H-NMR (DMSO-d¢): 1.09 (6 H, s); 1.16-1.24 2 H, m); 1.35 2 H, t,J =
5/ 82% 331.3 (100 %) 6.9 Hz); 1.58-1.65 (2 H, m); 1.90 (6 H, 5); 1.92-2.02 (4 H, m); 2.30 2 H,

s); 248 (2 H,s);2.56 (2H,1,J=69Hz); 397 (1 H,s); 7.22-725 (1 H,
[MH-NHMe,]'=
- m); 7.30-7.37 (4 H, m).
236.3 (36 %), R, =

0.3 min. "C-NMR (DMSO-d): 28.2; 30.3; 33.7; 37.1; 37.7, 40.8; 55.1; 67.2; 67.7;

69.8;126.1;127.2;127.3; 137.4.

217



201607923

230 TEHI162 & | m/z: [MH- 'H-NMR (CDCl;): 1.34-1.43 (8 H, m); 1.72—-1.80 (4 H, m); 1.96-2.07 (8
B3I HNMe,]" =323.3 | H, m);2.12-2.24 (4 H, m); 3.29 (2 H, s); 3.43-3.49 (2 H, m); 7.25-7.30 (3
48% (14 %) H, m); 7.35-7.40 (2 H, m).
[M+H]* = 368.4
(100 %), R,=2.4
min.
231 T 43188 | m/z: [MH- 'H-NMR (CDCl;): 1.33-1.41 (8 H, m); 1.65-1.76 (4 H, m); 1.88-2.01 (2
¥/ 60% HNMe,]* =323.3 | H, m); 2.04 (6 H, s); 2.15-2.32 (2 H, m); 2.37 (2 H, 5); 3.04 (2 H, s); 3.37-
(20 %) 3.42 (2 H, m); 7.25-7.31 (3 H, m); 7.35-7.40 (2 H, m).
[M+H]" = 368.4 3C-NMR (CDCL): 26.6; 30.0; 30.5; 33.0; 35.9; 37.4; 38.0; 38.9; 43.3;
(100 %), R,=2.7 | 59.0;60.6; 124.4; 126.7; 127.6; 127.8; 136.2; 173.9.
min.
232 B 71/884/ | m/z: [MH- 'H-NMR (CDCly): 1.27-1.36 (2 H, m); 1.52 (6 H, s); 1.54-1.59 (1.2 H, m);
54% HNMe,]"=323.3 | 1.62-1.70 (2.8 H, m); 1.82-2.00 (2 H, m); 2.03 (2.4 H, 5); 2.05 3.6 H, 5);
(10 %) 2.14-2.24 (0.8 H, m); 2.31-2.43 (1.2 H, m); 2.48 (0.8 H, 5); 2.49 (1.2 H, 5);
336 (1.2 H,s);3.43 (0.8H,s);3.46 (0.8 H,t,J =72 Hz); 3.50 (1.2 H, t,J
[M+H])" =368.4
= 7.3 Hz); 7.27-7.32 (3 H, m); 7.34-7.42 (2 H, m).
(100 %), R,= 2.7
min. BC-NMR (CDC): 27.05; 27.11; 30.0; 30.3; 30.4; 30.8; 31.2; 31.3; 35.9;
37.5;37.95; 38.03; 40.3; 42.5; 43.7, 44.1; 45.4; 55.4, 56.4; 60.8; 61.0;
124.6; 124.7; 126.5; 126.8; 127.58; 127.59; 127.7; 127.8; 135.1; 137.4;
166.9; 167.0.
233 EHH 18/EE L/ | m/z: [MH- 'H-NMR (CDCL5): 1.34-1.46 (2 H, m); 1.51 (6 H, s); 1.60—1.64 (1.3 H, m);
39% HNMe,]*=329.3 | 1.65-1.75 (2.7 H, m); 1.86-2.06 (2.7 H, m); 2.09 (2.4 H, 5); 2.12 (3.6 H, 5);
(63 %) 2.17-2.26 (1.3 H, m); 2.48 (2 H, s); 3.32 (1.2 H, 5); 3.39 (0.8 H, s); 3.45—
3.54(2H, m); 6.84 (0.4 H,dd, J =3.6 and 1.1 Hz); 6.86 (0.6 H, dd, ] = 3.6
[M+H]*=3743
and 1.0 Hz); 7.03 (0.4 H, dd, J = 5.1 and 3.6 Hz); 7.05 (0.6 H, dd, J = 5.1
(100 %), R,=2.6
and 3.6 Hz); 7.23 (0.4 H, dd, J = 5.1 and 1.1 Hz); 7.24-7.26 (0.6 H, m).
min.
"C-NMR (CDCl3): 27.05; 27.11; 30.65; 30.44; 31.09; 31.11; 32.8; 33.5;
35.5,36.9; 38.1; 40.1; 42.3; 43.7; 44.0; 44.08; 44.11, 45.5; 55.7; 56.6;
59.8; 67.7, 123.3; 123.6; 124.6; 124.7, 124.8; 125.2; 126.1; 126.4; 166.8;
166.9.
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235 BB 18/8/ | m/z: [M+H]'= TH-NMR (CDCL): 1.35-1.44 (2 H, m); 1.58-1.63 (2 H, m), 1.66-1.76 (4
48% 391.3 (42 %) H, m); 1.81-2.05 (4 H, m); 2.04 (2 H, s); 2.11 (4 H, s); 2.14-2.22 (2 H, m);
R 223-2.34 (2 H,m); 2.58 (0.7 H, s); 2.60 (1.3 H, s); 3.23 (1 H, s); 3.24 2
[MH-NHMe,]*=
H,s); 3.37 (0.7 H,s); 3.41 (1.3 H,s), 348 (1.3 H, t, J = 7.2 Hz); 3.54 (0.7
346.3 (100 %), R,
. H,t,J=7.2Hz); 6.84-6.86 (1 H, m); 7.04 (1 H, ddd, J =9.7, 5.1 and 3.6
=2.9 min.
Hz); 7.22-7.25 (1 H, m).
BC-NMR (CDCly): 12.5; 12.6; 30.5; 30.7: 31.1; 31.2; 32.8; 33.4; 35.8;
37.1;38.1;40.1; 40.4; 41.0; 42.0; 43.9; 45.7; 50.19; 50.22; 55.5 56.9;
59.9; 76.9; 77.2; 77.5; 79.48; 79.50; 123.3; 123.5; 124.8; 125.1; 126.1;
126.3; 169.5; 169.6.
236 5234 3 | [M+H): m/z= 'H-NMR (CDCL); 1.12-1.36 (4 H, m); 1.38-1.92 (17 H, m); 1.98-2.12 (3
B/ 77% | 347.4,R,=2.9 H, m); 2.18-2.30 (2 H, m); 2.25 (8 H, s); 3.06 2 H,s); 3.15(2 H, 1,1 =73
min. Hz).
BC-NMR (CDCl): 18.6; 25.1; 26.9; 28.1; 28.5; 31.8; 33.7; 34.3; 36.3;
37.9;40.3;42.4; 44.2; 57.7; 60.8; 173.6.
237 BEI TV/EEL/ | m/z: [M+H]'= 'H-NMR (CDCl3): 1.25-1.33 (2 H, m); 1.51-1.55 (1 H, m); 1.58-1.66 (3
53% 385.4 (83 %) H, m); 1.68-1.79 (1 H, m); 1.81-1.88 (2.6 H, m); 1.91-1.99 (1.4 H, m);

[MH-NHMe,]"=
340.3 (100 %), R,

= 3.0 min.

2.03(2H,s);2.04 (4H,5s);2.11-2.19 (2 H, m); 2.23-2.34 (2 H, m); 2.35~
242 (1 H, m); 2.58 (0.7 H,s); 2.60 (1.3 H,s); 323 (1.2 H,s);3.25(1.8 H,
s);3.41 (0.7H,s),;345(1.3H,s);3.46 (1.3H,t,J=72H);3.51(0.7H,1,

J=72Hz); 7.27-7.32 (3 H, m); 7.35-7.40 (2 H, m).

BC-NMR (CDCly): 12.5; 12.6; 30.0; 30.5; 30.7; 30.8; 31.2; 31.4; 36.1;
37.7;38.0; 38.1; 40.3; 40.4, 41.0; 42.3; 43.9; 45.6; 50.19; 50.22; 55.2;
56.9; 60.8; 76.8; 77.2; 77.5; 79.48; 79.50; 126.5; 126.7; 127.6; 127.66,

127.75, 137.7; 169.5; 169.6.
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238 1 TI61 23568 | m/z [M+H]'= 'H-NMR (CDCl3): 1.39 (2 H, ddd, J = 13.4, 10.2 and 3.4 Hz); 1.53 (2 H, t,
B/79% 377.4 (100 %) J=6.8 Hz); 1.58-1.63 (1 H, m); 1.65-1.89 (4 H, m); 1.83-1.94 (5 H, m);
2.03-2.09 (2 H, m); 2.10 (6 H, s); 2.11-2.19 (2 H, m); 2.39-2.43 (2 H, m);
[MH-NHMe,]*=
246 (2H,s);,2.54 2H,1,J =68 Hz);3.12 (3 H,s); 6.85 (1 H,dd, J=3.6
3323 (38%), R, =
and 1.1 Hz); 7.04 (1 H,dd, J = 5.1 and 3.6 Hz); 7.23 (1 H, dd, J = 5.1 and
0.5 min.
1.1 Hz).
BC-NMR (CDCl3): 12.5; 28.4; 31.7; 33.3; 33.8; 34.6; 38.2; 40.9; 49.2;
51.3;54.3;59.7; 77.5; 78.6; 123.2; 125.0; 126.2.
239 1 BTE) 237/ m/z; [M+H]'= 'H-NMR (CDCl3): 1.26-1.32 (2H, m); 1.47 2 H, t, ] = 6.8 Hz); 1.53-1.63
B/ 78% 371.4 (100 %) (1 H, m); 1.64-1.71 (2 H, m); 1.72—1.80 (2 H, m); 1.84-1.93 (5 H, m); 2.03
(6 H, 5); 2.04-2.11 (2 H, m); 2.22-2.36 (2 H, m); 2.40-2.44 (2 H, m);
[MH-NHMe,]'=
2.49-2.55 (4 H, m); 3.13 3 H, 5); 7.25-7.39 (5 H, m).
3263 (22 %), R, =
2.0 min. PC-NMR (CDCls): 12.5;31.2; 31.7; 33.3; 34.7, 38.1; 38.4; 41.2; 49.2;
51.3;54.2: 60.6;65.8;76.8; 77.1; 77.2; 77.4; 78.6; 126.4; 127.6; 127.8.
240 1 B 24a/5% m/z: [MH- 'H-NMR (CDCly): 1.37 (6 H, s); 1.43-1.51 2 H, m); 1.67—1.72 2 H, m);
1/ 93% HNMe,]*=329.3 | 1.73-1.80 (2 H, m); 1.98-2.18 (4 H, m); 2.14 (6 H, 5); 2.34 (2 H, 5); 3.10 (2
(100 %) H, s); 3.39-3.44 (2 H, m); 6.86-6.89 (1 H, m); 7.05 (1 H, dd, J = 5.1 and
3.6 Hz); 7.25-7.28 (1 H, m).
[M+H]* =3743
(98 %), R, =2.6 BC-NMR (CDCl;): 26.6; 30.5; 32.5; 32.9; 35.6; 37.4; 37.9; 38.1; 38.9;
min. 43.3;58.7; 123.9; 124.4; 125.4; 126.4; 173.8.
241 2 BI5) 24b/k5z2 m/z: [M+H]' = 'H-NMR (CDCl): 1.42-1.50 (2 H, m); 1.72-1.82 (2 H, m); 1.90 (2 H, dd, J
1t/ 55% 363.3,R, =22 =14.4 and 7.5 Hz); 1.97-2.09 (4 H, m); 2.10 (6 H, s); 2.18 (2 H, s); 2.90—
min. 3.01 (1 H,m); 3.17-3.23 (4 H, m); 438(2H,t J=6.1Hz);4.79 (2 H,
dd, J=7.8 and 6.0 Hz); 6.85 (1 H,d, J =32 Hz); 7.04 (1 H, dd, } = 5.1 and
3.6 Hz); 724 (1 H,d, J = 5.0 H2).
BC-NMR (CDCly): 31.2; 32.7; 33.0; 35.5; 38.0; 40.2; 44.1; 58.2; 59.2;
77.3,123.5;124.9; 126.3; 174.0.

220




201607923

242 HH 24858 | miz [M+H] = 'H-NMR (CDCl): 1.42-1.50 (2 H, m); 1.70-1.80 (2 H, m); 1.85 (2 H, dd, J
1t/ 66% 363.3,R,=24 =14.4 and 7.5 Hz); 1.94-2.10 (4 H, m); 2.11 (6 H, 5); 2.32 (2 H, s5); 2.90—
. min. 299 (1 H,m);3.04 (2H,s); 3.14-320(2H, m);4.36 (2 H,t,J=6.1 Hz);
477 (2 H,dd, J=7.8 and 6.0 Hz); 6.86 (1 H, dd, ] = 3.5 and 0.7 Hz); 7.05
N (1 H,dd, J=5.1 and 3.5 Hz); 7.25 (1 H, dd, J = 5.0 and 0.9 Hz).
BC-NMR (CDCls): 31.2; 32.7; 32.9; 33.0; 35.6; 38.1; 38.1; 40.1; 43.5;
58.8,77.2;123.6; 125.1; 126.3; 173.6.
61234 & | [M+H]: m/z= 'H-NMR (CDCl;): 0.03-0.09 (2 H, m); 0.40-0.48 (2 H, m); 0.64 (1 H, m);
B2 105210/ 3334,R=29 1.10-1.85 (18 H, m); 2.07 (1 H, m); 2.21 (2H, 5); 2.26 (6 H,5); 3.19 2 H,
86% min. s); 3.33 2 H,1,) = 7.3 Hz).
BC-NMR (CDCl;): 4.2; 8.5;25.1; 26.9; 28.4; 31.8; 32.3; 35.8; 37.8; 41.0;
243 42.6;44.0;,46.9; 56.8,57.2; 173.8.
234 5 | [M+H]: m/z= 'H-NMR (CDCl;): 1.14-1.34 (6 H, m); 1.36-1.62 (6 H, m); 1.62—1.76 (4
BR 9/k2{k/ 3354,R,=2.1 H, m); 2.04 (1 H, m); 2.25 (6 H, s); 226 (2 H, s); 3.03 (2 H, 5); 3.20 (1 H,
89% min, m); 3.57(2H,d,J=73Hz);445Q2H,t,J=6.1Hz); 476 2 H, dd, ) =
6.1 and 7.7 Hz).
BC-NMR (CDCls): 25.0; 26.7; 28.5; 31.6; 34.0; 36.7; 37.9; 41.9; 44.1,
244 45.3;57.5,;61.4;75.4,174.2.
EBHI234 & | M+H] m/z= 'H-NMR (CDCl;): 0.85 (2 H, m); 1.14~1.36 (8 H, m); 1.38-1.62 (6 H, m);
BZ 9ffsedt/ 3584, R, =24 1.62—1.80 (6 H, m); 2.04 (1 H, m); 2.26 (6 H, 5); 2.28 (2 H, 5); 3.18 2 H,
59% min. s); 3.45 (2 H,t,J=70Hz).
BC-NMR (CDCl): 7.5; 14.0; 25.0; 26.9; 28.3; 31.6; 32.5; 36.3; 37.7; 40.9;
245 42.0; 44.0;, 57.6; 61.8; 122.8; 174 4.
HE1234 & | [M+H: m/z= 'H-NMR (CDCly): 1.16-1.36 (6 H, m); 1.38-1.62 (6 H, m); 1.62-1.82 (4
2R 9kt {k/ 3494, R, =22 H, m); 1.87 (2 H, q,] =7.3 Hz); 2.05 (1 H, m); 2.22-2.30 (2 H, m); 2.26 (6
87% min. H,s); 296 (1 H, m);3.06 (2 H,s);3.18 2H,t,)=71Hz);437 2 H,t,)=
6.1 Hz); 4.77 (2 H, dd, J = 6.2 and 7.6 Hz).
- BC-NMR (CDCl;): 25.0; 26.7; 28.5; 31.1; 31.8; 32.9; 36.2; 37.9; 40.0;
246 41.0;42.2;44.0; 57,5; 60.8; 77.3; 173.9.
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TI% 424/84 m/z: [M+H]*= 'H-NMR (CDCl): 1.17-1.37 (6 H, m); 1.41-1.60 (6 H, m); 1.63-2.21 (7
1%/ 72% 377.4 (100 %) H, m); 2.02-2.21 (5 H, m); 2.24-2.30 (1 H, m, overlapped); 2.26 (6 H, s);
2.570 (1 H,5),2.575 (1 H,5); 3.221 (1.8 H, s); 3.224 (1.2 H,5); 3.23 (0.8
[MH-NHMe,]*=
H,s);326(1.2H,s);3.52 (0.8 H,t, ) =7.3 Hz); 3.56 (1.2 H,t,J = 7.3 Hz).
332.4 (56 %), R, =
2.9 min. BC.NMR (CDCl;): 12.6; 25.1; 25.2; 27.0; 27.1; 28.49; 28.52; 29.78; 29.82;
30.8; 32.1; 33.6; 37.9; 40.3; 40.57; 40.60; 40.61, 42.6; 44.2; 44.3; 44.5;
46.1,50.21; 50.24; 57.9; 58.8; 61.0; 76.8; 77.16; 77.21; 79.46; 79.52;
247 169.3; 169.4.
B 1858EF | m/z: [MH- 'H-NMR: 1.34-1.42 2 H, m); 1.37 (6 H, 5); 1.51 2 H, 1, ] = 6.9 Hz); 1.66-
BEAk/ 33% HNMe,]*=315.2 | 1.74 (4 H, m); 1.82-1.97 2 H, m); 2.06-2.16 (2 H, m); 2.10 (6 H, s); 2.45
(100 %) (2H,5s);2.54(2H,t,]=69 Hz); 2.56-2.61 (2 H, m); 6.84-6.86 (1 H, m);
7.03 (0.4 H, dd, J = 3.6 and 0.4 Hz); 7.04 (0.6 H, dd, J = 3.6 and 0.4 Hz);
[M+H]* = 360.3
7.21-7.24 (1 H, m).
(17 %), R,=0.6
min. BC.NMR (CDCl;): 27.0; 31.2; 33.7; 34.3; 38.1; 39.4; 40.9; 52.7;, 53.9;
248 59.6; 65.6; 123.2; 124.8; 124.9; 126 2.
B 7T1/8E | m/z [MH- 'H-NMR (CDCls): 1.24-1.32 (2 H, m); 1.37 (6 H,s); 146 2H,, =638
A&1k/ 54% HNMe,}* =309.3 | Hz); 1.63-1.70 (2 H, m); 1.70-1.75 (2 H, m); 1.79-1.95 (2 H, m); 2.03 (6
(70 %) H, s); 2.20-2.35 (2 H, m); 2.49 (2 H, s); 2.53 2 H, t, J = 6.8 Hz); 2.57-2.62
(2 H, m); 7.24-7.34 (3 H, m); 7.35-7.40 (2 H, m).
[M+H]" =354.4
(100 %), R,=0.5 | “C-NMR (CDCl): 27.0; 31.1; 31.2; 34.5; 38.1; 39.5; 41 2; 52.8; 53.8;
249 min. 60.5; 65.6; 124.8; 126.5; 127.6; 127.7.
BH 24b/45% | m/z: [MH- 'H-NMR (CDCl): 1.40 (6 H, s); 1.42-1.50 (2 H, m); 1.72-1.83 (4 H, m);
1t/ 64% HNMe,}* =329.2 | 2.00-2.11 (4 H, m); 2.12 (6 H, 5); 2.19 2 H, 5); 3.27 (2 H, 5); 3.43-3.48 (2
(67 %) H, m); 6.85-6.87 (1 H, m); 7.05 (1 H, dd, J = 5.1 and 3.6 Hz); 7.24-7.26 (1
H, m).
[M+H]* =374.3
(100 %), R,=2.3 | “C-NMR (CDCl): 26.6; 30.5; 32.7; 35.6; 37.5; 38.0; 39.0; 44.0; 58.0;
250 min. 59.6: 123.6; 124.4; 125.0; 126.4; 173.9.
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BgHI162 2 | m/z: [M+H) = 'H-NMR (CDCl;): 1.33—-1.41 2 H, m); 1.68-1.77 (2 H, m); 1.90-2.02 (2
B 35Uy 3433, R, =2.1 H, m); 2.03 (6 H,s); 2.12 (2 H, s); 2.13-2.22 2 H, m); 3.19 (2 H, 5); 3.20—
R 49% min. 326 (1 H,m);3.592H,d,J=72Hz);446 (2 H,1,J=62Hz);4.78 2
H, dd, ) = 7.8 and 6.2 Hz); 7.25-7.31 (3 H, m); 7.35-7.41 2 H, m).
BC-NMR (CDCly): 30.2; 32.7; 34.0; 36.0; 37.9; 44.0; 45.4; 58.7, 60.1;
251 75.4:126.8;127.4;127.8; 174.0.
EHHI 31/ | m/z: (M+H]* = 'H-NMR (CDCl3): 1.29-1.38 (2 H, m); 1.65-1.73 (2 H, m); 1.85-2.00 (2
1k/ 55% 3433, R,=23 H, m); 2.03 (6 H, s); 2.15-2.31 (2 H, m); 2.35 (2 H, 5); 2.94 (2 H, 5); 3.10—
min. 3.9 (1 H,m);3.53(2H,d,J=72Hz); 440 (2 H,1, ) =6.2 Hz);4.72 (2
H, dd, J = 7.8 and 6.2 Hz); 7.25-7.31 (3 H, m); 7.35-7.41 2 H, m).
BC-NMR (CDCl5): 30.0; 32.9; 34.0; 36.2; 38.0; 43.1; 45.3; 59.6; 60.6;
252 75.3;126.7,127.5; 127.8; 136.1; 174.0.
BEF 18/624/ | (M+H]" =349.3, 'H-NMR (CDCl): 0.35-0.40 (2 H, m); 0.70-0.74 (2 H, m); 1.32-1.41 (2
23582 19% | R,=0.5 min. H, m); 1.53 (2 H,t,)=7.0 Hz); 1.62-1.74 (4 H, m); 1.90-2.09 (5 H, m);
2.09(6H,s);254(2H,s);264(2H,t,)=68Hz);2.79(2H,1,J=55
Hz); 6.84 (1 H, dd, J = 3.5 and 0.8 Hz); 7.03 (1 H, dd, J = 5.1 and 3.5 Hz);
7.22 (1 H, dd, J=5.0 and 0.8 Hz).
BC-NMR (CDCl;): 12.8; 33.5; 34.0; 34.3; 37.5; 38.1; 41.0; 53.6; 55.5;
253 57.7;59.6; 65.6; 123.2; 124.9; 126.2.
BEI162 # | m/z: [M+H] = "H-NMR (CDCl;): 1.34-1.43 (2 H, m); 1.70-1.79 (2 H, m); 1.91 (2 H, dd, J
BR 3t 3573,R =22 =14.4 and 7.4 Hz); 2.05 (8 H, brs); 2.12 (2 H, 5); 2.14-2.27 (2 H, m);
57% min. 293-3.03 (1 H, m); 3.18-3.26 (4 H, m); 440 2 H, t, ] = 6.1 Hz); 4.80 (2
H, dd, J = 7.8 and 6.0 Hz); 7.26-7.33 (3 H, m); 7.36~7.42 (2 H, m).
BC-NMR (CDCl5): 30.1; 31.2; 32.9; 33.0; 35.7; 38.0; 40.2; 44.4; 58.0;
254 77.3;126.9; 127.4; 127.8;147.2; 173.7.
EH 43142 m/z: [M+H]" = 'H-NMR (CDCls): 1.32-1.41 2 H, m); 1.62-1.75 (2 H, m); 1.83 (2 H, dd, J
1t/ 58% 3574,R =25 =14.4 and 7.4 Hz); 1.91-2.04 (2 H, m); 2.05 (6 H, s); 2.17-2.33 (2 H, m);
min. 2.35(2H,s);2.88-2.96 (1 H, m); 298 (2 H, 5); 3.15 (2 H, 1, J = 7.1 Hz);
434 (2H,1,]1=6.1Hz);476 (2 H,dd, ) = 7.8 and 6.0 Hz); 7.25-7.32 (3
H, m); 7.36-7.41 (2 H, m).
BC-NMR (CDCL): 30.0; 31.2; 33.0; 33.1; 35.9; 38.0; 40.1; 43.4; 59.0;
255 77.2;126.8; 127.6; 127.8;173.7.
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1361234 [M+H]"  m/z= 'H-NMR (CDCl3): 1.14-1.36 (6 H, m); 1.38-1.62 (6 H, m); 1.62-1.78 (4
22 o5/ 3724,R, =26 H, m); 1.91-1.97 (2 H, m); 1.98-2.22 (5 H, m); 2.26 (6 H, 5); 2.28 (2 H, s);
2% min. 2.47-2.58 (2 H, m); 3.12 (2 H, 5); 3.33-3.40 (2 H, m).
BC.NMR (CDCl3): 16.9; 25.1; 26.9; 28.5; 31.6; 32.1; 33.7, 34.9; 36.3;
256 2 37.9;38.8;42.0; 44.2; 57.5;, 61.1; 124.0; 174.3.
1124758 | m/z: [M+H]'= 'H-NMR (CDCL): 1.21-1.34 (6 H, m); 1.43-1.76 (14 H, m); 1.85-1.92 (4
B/ 87% 363.4 (100 %) H, m); 2.00-2.10 (3 H, m); 2.27 (6 H, 5); 2.37-2.44 (4 H, m); 2.57-2.64 (2
H, m); 3.12 (3 H, s).
[MH-NHMe,]'=
3184 (13 %), R,= | C-NMR (CDCl;): 12.5;25.1; 27.4; 28.5; 31.6; 33.1; 35.1; 38.0; 41.5,
257 3 1.9 min, 44.3;49.2;51.4,54.8; 57.6;, 69.5; 76.9, 77.2; 77.5; 78.6.
FIH 424558 | m/z: [MH- 'H-NMR (CDCl3): 1.20-1.34 (6 H, m); 1.35 (6 H, 5); 1.39-1.67 (12 H, m);
B%{k/ 52% | HNMe,]'=301.3 | 1.68-1.74 (2 H, m); 1.99-2.10 (1 H, m); 2.26 (6 H, s5); 2.33 (2 H, s5); 2.53—
(15 %) 2.60 (4 H, m).
[M+H]" =346 4 PC-NMR (CDCly): 25.1; 27.0; 27.3; 28.5; 31.2; 33.0; 35.0; 38.0; 39.4;
(100%), R,=03 | 41.5;44.3;52.8;54.5;57.7, 69.4; 124.9.
258 3 min.
HFE 424/8 | m/z [MH- 'H-NMR (CDCL3): 1.16-1.38 (6 H, m); 1.43-1.61 (4 H, m); 1.49 (3.6 H, s);
¥/ 26% HNMe;J* =3153 | 1.50 (2.4 H, 5); 1.63-1.77 (5.2 H, m); 1.83 (0.8 H, t, J = 7.1 Hz); 2.01-2.12
2 %) (1 H, m); 2.26 (6 H, s); 2.47 (1.2 H, 5); 2.48 (0.8 H, 5); 3.17 (1.2 H, 5); 3.24
(0.8 H,5s);3.49 (0.8 H,t,J=7.1 Hz); 3.54 (12 H, , ] = 7.2 Hz).
[M+H]" = 360.4
(100 %), R=2.7 BC-NMR (CDCl): 25.09; 25.12; 27.00; 27.03; 28.48; 28.51; 29.8; 30.36;
min, 30.43;32.0;33.5;37.8,40.6;42.8;43.6,43.9,44.1;44.2;44.6; 45 .9;
259 3 57.77,57.84; 58.8; 60.5; 124.7; 124.8; 166.7; 166.8.
B/RI 162 & | m/z: [M+H]' = 'H-NMR (CDCl;): 1.34-1.43 (2 H, m); 1.58-1.67 (1 H, m); 1.70-1.79 (2
BR 3/t 357.3,R, =22 H, m); 1.95-2.02 (3 H, m); 2.04 (6 H, s); 2.14 (2 H, 5); 2.15-2.30 (2 H, m);
45% min, 2.47-2.57(1 H, m); 3.23 (1 H,dd, J=13.7 and 7.5 Hz); 3.28 2 H, 5); 3.36
(1 H, dd, }=13.6 and 7.6 Hz); 3.47 (1 H, dd, ) = 8.6 and 6.3 Hz); 3.73—
3.80 (1 H, m); 3.82-3.91 (2 H, m); 7.26-7.32 (3 H, m); 7.36-7.42 2 H, m).
BC-NMR (CDCls): 30.2; 32.7; 32.8; 35.9; 38.0; 44.2: 45.3; 58.6, 60.1;
260 2 71.4;126.8; 127.4; 127.8; 174.0.
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BRI 431/45% m/z: [M+H]" = TH-NMR (CDCly): 1.32-1.41 (2 H, m); 1.58-1.62 (1 H, m); 1.67-1.76 (2
1k/ 42% 3573,R =25 H, m); 1.85-2.03 (3 H, m); 2.05 (6 H, s); 2.15-2.35 (2 H, m); 2.37 (2 H, 5);
. min. 2.40-2.49 (1 H, m); 3.01 2 H, s);3.17 (1 H, dd, ) = 13.7 and 7.6 Hz); 3.30
(1 H, dd, J=13.7 and 7.6 Hz); 3.41 (1 H, dd, J = 8.6 and 6.3 Hz); 3.68—
. 3.88 (3 H, m); 7.26-7.32 (3 H, m); 7.36-7.42 2 H, m).
BC_NMR (CDCl;): 30.0; 31.1; 32.9; 33.0; 36.1; 37.9; 38.0; 43.3; 45.2;
261 59.6;60.7,67.7, 71.3; 126.8, 127.6; 127.8; 136.1; 1 74.0.
HH 162 & | m/z: [M+H] = 'H-NMR (CDCl3): 1.32-1.41 (2 H, m); 1.44-1.58 (1 H, m); 1.64-1.93 (7
BR 3/85¢1L/ 371.3,R =25 H, m); 1.95-2.03 (2 H, m); 2.04 (6 H, brs); 2.12 (2 H,s); 2.13-2.30 (2 H,
58% min. m); 3.24-3.42 (4 H, m); 3.67-3.74 (1 H, m); 3.76-3.89 (2 H, m); 7.26-7.33
(3 H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCl;): 25.6; 30.1; 31.4; 32.9; 33.3; 35.7; 38.0; 40.0; 44.6,
262 58.3;67.7, 77.02; 126.8; 127.5; 128.0; 173.6.
B 431/k52 m/z: [M+H]" = 'H-NMR (CDCl): 1.31-1.49 (3 H, m); 1.58-1.76 (4 H, m); 1.78-1.89 (2
1k/ 57% 3714, R, =2.7 H, m); 1.90-2.03 (3 H, m); 2.04 (6 H, s); 2.15-2.33 (2 H, m); 2.35 (2 H, 5),
min. 2.99-3.06 (2 H, m); 3.23-3.38 (2 H, m); 3.63-3.84 (3 H, m); 7.27-7.32 (3
H, m); 7.35-7.41 2H, m).
BC-NMR (CDCl;): 25.6; 30.0; 30.01; 31.3; 33.0; 33.2; 35.8; 38.0; 39.8;
263 43.6; 59.2; 60.6; 67.6; 76.9; 126.7; 127.5; 127.7; 173.6.
BHBH162 & | m/z [M+H] = 'H-NMR (CDCl;): 1.33—-1.42 (2 H, m); 1.47-1.67 (4 H, m); 1.69-1.77 (2
B2 3/45e4k/ 371.4,R, =24 H, m); 1.90-2.01 (3 H, m); 2.03 (6 H, 5); 2.05-2.21 (4 H, m); 3.23 2 H, s);
50% min. 3.28 2 H, t,J=7.4Hz);3.35 (1 H, dd; J = 8.2 and 6.9 Hz); 3.70-3.77 (1
H, m); 3.81-3.93 (2 H, m); 7.26-7.32 (3 H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCl;): 30.2; 30.7; 32.2; 32.8; 35.7; 36.9; 38.0, 41.4; 44.4;
264 57.9,60.1; 67.8; 73.1; 126.8; 127.4; 127.7; 173.6.
B 42458 [M+H]": m/z= 'H-NMR (CDCl;): 1.18-1.36 (10 H, m); 1.38-1.74 (15 H, m); 2.04 (1 H,
Ef%{L/ 68% | 3494, R, =0.6 m); 2.12-2.36 (2 H, m); 2.26 (6 H, s); 2.53 (2 H, brs); 3.35(2H,dt, J =18
min. and 12.1 Hz); 3.94 (2 H, dd, J = 3.7 and 10.9 Hz).
BC-NMR (CDCl;): 25.0; 27.2; 28.4; 31.7; 33.0; 34.3; 34.8; 38.0; 41.6;
265 44.2;55.0;57.8; 63.2; 68.0; 69.2.

225




201607923

BB 42458 | [M+H]: m/z= 'H-NMR (CDCl;): 0.91 (6 H, d, } = 6.5 Hz); 1.16-1.40 (6 H, m); 1.40-1.78
BEREAE/ 30% | 3214,R, =19 (13 H, m); 1.81 (2 H,1,J=7.1 Hz); 2.05 (1 H, m); 2.28 (6 H, s5); 2.60-2.76
min. (4 H, m); 2.96 (2 H, br s).
BC-NMR (CDCls): 22.3;25.1; 26.3; 27.2; 28.4; 31.9; 33.7, 35.6; 37.8;
266 41.7;44.0; 54.0; 55.1; 67.3.
B 42455 [M+H])": m/z= 'H-NMR (CDCl;): 0.81 2 H, dd, J =5.0 and 7.1 Hz); 1.20 (2 H, parially
EHi&it/ 74% | 3444, R, =0.6 overlapped dd, J =4.9 and 7.1 Hz); 1.16-1.36 (6 H, m); 1.38-1.74 (14 H,
min. m); 2.04 (1 H, m); 226 (6 H, s); 2.33 (2 H, 5); 2.54-2.67 (4 H, m).
BC-NMR (CDCls): 8.1; 13.9; 25.0; 27.3; 28.4; 32.9; 34.1; 34.9; 38.0; 41 .4;
267 44.3;54.4,57.7, 69.3; 123.4.
BRI 424758 (M+H]": m/z = 'H-NMR (CDCl;): 1.57-1.36 (6 H, m); 1.38-1.75 (12 H, m); 1.87-1.95 (2
[ER#{k/ 83% | 358.4,R,=13 H, m); 1.97-2.21 (5 H, m); 2.26 (6 H, s); 2.34 (2 H, 5); 2.45-2.54 (4 H, m);
min. 258 (2 H,t,)=68 Hz).
BC-NMR (CDCls): 17.0; 25.0; 27.3; 28.4; 32.2; 33.0; 34.6; 35.0; 36.6;
268 37.9;41.4;443;52.5; 54.6,57.7; 69.4; 124 5.
BqH 162 3 | m/z: [M+H] = 'H-NMR (CDCl5): 1.25-1.45 (4 H, m); 1.50-1.58 (2 H, m); 1.70-1.80 (2
B 3/t52{k/ 3714, R, =24 H, m); 1.80-1.93 (1 H, m); 2.00 (8 H, 5); 2.14 (2 H, s); 2.15-2.22 (2 H, m);
44% min. 3.14(2H,d, J=73Hz);326 (2H,s);3.35( H,dt, J=11.7 and 2.1 Hz);
3.94-3.99 (2 H, m); 7.26-7.32 (3 H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCl3): 30.1; 30.7; 32.8; 33.7; 35.9; 37.9; 44.3; 48.4; 59.2;
269 60.0; 67.5; 126.8; 127.4; 127.8; 174.1.
B 431/ m/z: [M+H]' = 'H-NMR (CDCl3): 1.23-1.40 (4 H, m); 1.45-1.52 2 H, m); 1.68-1.84 (3
1/ 35% 371.3,R( =26 H, m); 1.90-2.02 (2 H, m); 2.05 (6 H, s); 2.18-2.35 (2 H, m); 2.38 (2 H, s);
min. 3.01 2H,s);3.09QH,d,J=73Hz);3.30 2 H,dt, J=11.7 and 2.2 Hz);
3.90-3.96 (2 H, m); 7.26-7.32 (3 H, m); 7.36-7.41 (2 H, m).
BC-NMR (CDCl;): 30.0; 30.7; 33.1; 33.7; 36.1; 38.0; 43.4; 48.3; 60.2;
270 67.5,126.8;127.6;127.8; 174.1.
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HH 4315t | m/z: [M+H]' = *H-NMR (CDCls): 1.30-1.40 (2 H, m); 1.41-1.59 (3 H, m); 1.67-1.76 (2
1/ 40% 3714, R =26 H, m); 1.90-2.01 (2 H, m); 2.04 (6 H, 5); 2.05-2.15 (2 H, m); 2.16-2.33 (2
R min. H, m);2.36 2 H,s);298 (2 H,s);323(2H,t,)=7.4Hz),3.30(1 H,dd;J
= 8.2 and 6.9 Hz); 3.68-3.75 (1 H, m); 3.78-3.90 (2 H, m); 7.26-7.32 (3 H,
- m); 7.35-7.41 2 H, m).
BC-NMR (CDCl5): 30.0; 30.6; 32.2; 33.1; 35.9; 36.9; 38.0; 41.3; 43.5,
271 58.9;60.7; 67.8; 73.1; 126.7; 127.6; 127.8; 173.6.
272
BEG 424/38 [M+H]": m/z = 'H-NMR (CDCl5): 0.89 (6 H, d, J = 6.5 Hz); 1.18—1.36 (6 H, m); 1.38-1.80
EHiRk/ 62% | 307.4, R,=0.6 (13H,m); 2.64 (1 H,m); 2.13 2H, d,J =73 Hz); 225 2 H,s); 227 (6 H,
min. s); 2.51 2 H,t,J=6.5 Hz).
BC-NMR (CDCly): 21.0;25.1;27.2; 27.4; 28 4; 33.1; 34.7; 38.0;, 41.5;
273 44.4;54.8,57.8,653;69.1.
EH234 & | [MHH]: m/z= 'H-NMR (CDCls): 1.14-1.36 (6 H, m); 1.38-1.60 (6 H, m); 1.60—1.78 (6
BR o/tsifk/ 3334,R =26 H, m); 1.80-1.94 (2 H, m); 1.96-2.10 (3 H, m); 2.25 (8 H, 5); 2.51 (1 H,
90% min. m); 3.03 2 H, s); 7.57 2 H, d, ] = 7.6 Hz).
BC-NMR (CDCls): 18.4;25.1;26.4; 26.9; 28.5; 31.5; 33.8; 36.5, 37.9;
274 42.0,44.0,47.6;,57.7,61.2;173.8.
234 & [M+H]": m/z= 'H-NMR (CDCl;): 0.19 (2 H, td, ] = 4.6 and 5.8 Hz); 0.49 (2 H, m); 8.58 (1
ER 9t/ 3194,R,=24 H, m); 1.16-1.37 (6 H, m); 1.38-1.62 (6 H, m); 1.64—1.79 (4 H, m); 2.06 (1
50% min. H, m);2.27 (6 H,s);2.28 2 H,s);3.11 2 H, d,J=7.1Hz);3.19 2 H, s).
BC-NMR (CDCls): 3.3;9.0; 25.1; 26.8; 28.5; 31.6; 36.3; 37.9, 42.3; 44.2;
276 46.8;57.7,60.9; 173.6.
BH234 £ | [MtH]: m/z= 'H-NMR (CDCl5): 0.84-1.02 (2 H, m); 1.06-1.36 (10 H, m); 1.38-1.84 (15
BR 9/keiv/ 3614,R,=3.0 H, m); 2.04 (1 H, m); 2.26 (6 H, s); 228 (2 H, 5); 3.06 2 H, d, ] = 7.9 Hz),
- 51% min. 3.07 (2 H,s).
BC-NMR (CDCls): 25.1; 25.7; 26.3; 26.9; 28.5; 30.1; 30.8; 31.8; 35.9;
277 36.4;37.9;42.3;442;48.6;57.7,61.6; 174.3.
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6234 F | [M+H]  m/z= 'H-NMR (CDCl;): 1.10-1.36 (8 H, m); 1.38-1.80 (16 H, m); 1.98-2.18 (2
B o/f5eft/ 3474,R, =28 H,m); 226 (6 H,s); 228 (2 H, s); 3.09 (2 H, s); 3.17 (2 H,d, J =79 Hz).
61% min.
BC-NMR (CDCl3): 25.07; 25.14; 26.9; 28.5; 30.3; 31.7; 36.3; 37.9, 38.0;
278 42.2;44.2;472:57.7,61.1; 174.0.
TG 24b/85¢8 | m/z: [M+H]' = Optical rotation _=+4.74°, (c = 1.0, MeOH)
1t/ 58% 3633, R=22
'H-NMR (CDCl5): 1.41-1.50 2 H, m); 1.57-1.67 (1 H, m); 1.72-1.82 (2
min,
H, m); 1.94-2.07 (SH, m); 2.10 (6 H,5); 2.19 (2 H, s); 2.45-2.57 (1 H, m);
According to 3.18-326(3H,m);3.35(1 H,dd,J=13.6and 7.6 Hz); 3.46 (1 H,dd, J =
HPLC on Chiracel | 8.6 and 6.3 Hz); 3.72-3.79 (1 H, m); 3.81-3.91 (2 H, m); 6.82-6.86 (1 H,
OD [(cyclohexane | m); 7.04 (1 H, dd, J =5.0 and 3.6 Hz); 7.22-7.26 (1 H, m).
/2 PrOH / E2NH
BC-NMR (CDCl): 30.1; 32.6; 32.7; 35.8; 38.0; 38.02; 44.0; 45.3; 58.7;
(70:30:0.1)] the
59.2;67.7,71.4;123.4;124.8; 126.3; 173 .9.
enantiomer excess
279 is > 98 %.
B 24b/%5E m/z: [M+H] = Optical rotation .=3.28°,(c=1.0, MeOH)
1t/ 60% 3633, R=22
'H-NMR (CDCl5): 1.42-1.50 (2 H, m); 1.57—1.67 (1 H, m); 1.73-1.83 (2
min
H, m); 1.94-2.08 (5 H, m); 2.10 (6 H, 5); 2.19 (2 H, s); 2.46-2.56 (1 H, m);
According to 3.19-327 (3H, m);3.35(1 H,dd, J=13.6 and 7.6 Hz); 3.46 (1 H, dd, J =
HPLC on Chiracel | 8.6 and 6.3 Hz), 3.72-3.79 (1 H, m); 3.82-3.92 (2 H, m); 6.83—6.88 (1 H,
OD [(cyclohexane | m); 7.03-7.07 (1 H, m); 7.22-7.27 (1 H, m).
/2 PrOH / E2NH
BC-NMR (CDCls): 30.1; 32.6; 32.7; 35.8; 37.9; 38.0; 44.0; 45.3; 58.8;
(70:30:0.1)] the
59.2;67.7;71.4; 123.5; 1248, 126.3; 173.9.
enantiomer excess
280 i5 91 %.
EHH 347 % [M+H]": m/z= 'H-NMR (CDCls): 091 (3 H, t,J=7.3 Hz); 1.16-1.36 (8 H, m); 1.40-1.80
E% 9/%eft/ 321.4,R, =26 (12H, m);2.04 (1 H, m); 2.26 (6 H, s); 2.27 (2 H, s); 3.06 2 H, 5); 3.23 (2
65% min. H,t, J=7.3Hz).
BC-NMR (CDCls): 13.6; 19.9; 25.1; 26.9; 28.5;29.2; 31.5; 31.6; 36.2;
281 41.8,42.2,44.2;57.7,60.7; 173.9.
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BTHI234 5 | (MHH]  m/z= 'H-NMR (CDCl,): 1.12-1.34 (6 H, m); 1.38-1.60 (6 H, m); 1.61-1.78 (4
B oAl 279.3,R,=1.4 H, m); 2.04 (1 H,5); 225 (8 H, 5); 2.80 (3 H, 5); 3.07 2 H, 5).
. 78% min.
BC-NMR (CDCl;): 25.0; 26.9; 28.3; 29.5; 31.9; 36.0; 37.9; 42.0; 44.0;
282 57.6;63.3; 174.0.
HEHTU/RE | m/z: [M+H]" = 'H-NMR (CDCl3): 1.23-1.32 (2 H, m); 1.44 2 H, t, ) = 6.9 Hz); 1.61-1.69
B/ 9% 343.3,R,=0.3 (2 H, m); 1.81-1.89 (4 H, m); 1.98-2.02 (1 H, m); 2.03 (6 H, s); 2.18-2.33
min, (3H,m); 243 (2 H,5); 247 2 H,1,J = 6.9 Hz); 297-3.07 (1 H, m); 4.41
(2H,t,)=6.2Hz); 4.78 (2 H, dd, ] =7.9 and 5.9 Hz); 7.27-7.33 (3 H, m);
7.34-7.39 (2 H, m).
BC-NMR (CDCls): 31.1; 32.8; 34.0; 37.9; 37.93; 38.1; 41.2; 53.9; 54.3;
283 60.5; 65.7; 77.8; 126.4; 127.6; 127.7.
BE718E | m/z: [M+H] = 'H-NMR (CDCly): 1.23-1.31 (2 H, m); 1.40-1.46 2 H, m); 1.56-1.70 (3
BZ1k/ 10% 3433,R,=0.7 H, m); 1.80-1.95 (2 H, m); 1.97-2.02 (1 H, m); 2.04 (6 H, 5); 2.17-2.33 (2
min. H, m); 2.34-2.42 (3 H, m); 2.42-2.54 (4 H, m); 3.47-3.52 (1 H, m); 3.70-
3.77(1 H, m); 3.80-3.90 2 H, m); 7.24-7.40 (5 H, m).
BC-NMR (CDCl;): 31.0; 31.02; 34.5; 37.9; 38.0; 38.7; 41.2; 53.9; 59.8;
284 65.6;67.7;72.4;126.5; 127.6; 127.7.
BT | m/z [M+H] = 'H-NMR (CDCl1): 0.38 (2H,dd, J=6.3 and 5.1 Hz); 0.73 2 H, dd, ] = 6.3
2 BB 6% 3434,R, =05 and 5.1 Hz); 1.24-1.33 (2 H, m); 1.44-1.51 (2 H, m); 1.63-1.72 (4 H, m);
min. 1.87-2.00 (2 H, m); 2.05 (6 H, s); 2.15-2.28 (2 H, m); 2.55-2.67 (4 H, m),
2.78-2.84 (2 H, m); 6.40-6.80 (1 H, brs); 7.26-7.34 (3 H, m); 7.35-7.40
(2 H, m).
BC-NMR (CDCls): 12.7; 30.9; 34.3; 38.0; 41.2; 51.0; 53.4; 53.5; 55.6;
285 57.7, 65.4; 126.5; 127.6, 127.65.
EH234 & | [M+H]": m/z= 'H-NMR (CDCl;): 1.16~1.34 (6 H, m); 1.38-1.86 (18 H, m); 2.04 (1 H, m);
BR 9/f5eqk/ 3334,R,=2.6 226 (6 H,s); 227 (2 H, s); 3.03 (2 H, s); 4.48 (1 H, m).
" 33% min.
BC-NMR (CDCl): 24.3; 25.1; 26.9; 28.5; 28.8; 31.3; 36.4; 37.9; 42.5;
- 286 44.2;51.9;56.6;57.6; 173.6.
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TI%1234 & | [M+H]" mv/z= 'H-NMR (CDCL3): 1.14-1.34 (6 H, m); 1.38-1.78 (12 H, m); 1.80-1.94 (4
B o/ 377.4,R,=2.7 H, m); 1.98-2.16 (3 H, m); 2.25 (6 H, s); 2.26 (2 H, s); 3.10 2 H, 5); 3.13
79% min. (3 H,s);3.20-3.27 2 H, m).
BC.NMR (CDCl5): 12.3; 25.0; 26.9; 28.3; 31.3; 31.6; 31.9; 36.3, 37.5;
287 2 37.9,42.4,442;,492;57.5,61.2;78.1; 173.6.
TI6 24b/8% | m/z: [MH- 'H-NMR (CDCl;): 1.37 (6 H, s); 1.44-1.53 (2 H, m); 1.80-1.88 (2 H, m);
1t/ 14% HNMe,l'=3153 | 1.95-2.15(4 H, m); 2.10 (6 H, 5); 2.23 (2 H, 5); 3.39(2 H, 5); 3.53 (2 H, s);
(100 %) 6.86 (1 H, dd, J =3.6 and 1.0 Hz); 7.04 (1 H, dd, ] = 5.1 and 3.6 Hz); 7.24
(1 H,dd, J=5.1and 1.1 Hz).
[M+H]" =360.3
(35%),R=25 BC-NMR (CDCl): 24.8; 32.4; 32.5; 33.0; 36.1; 38.0; 43.4; 51.2; 59.4;
288 2 min, 59.7;123.5; 124.6; 124.8; 126.3; 142.8; 175.2.
BB 24a/k¢ m/z: [MH- 'H-NMR (CDCly): 1.34 (6 H, s); 1.52 (2 H, ddd, J = 13.3, 9.4 and 4.0 Hz);
1k/ 28% HNMe,]*=315.2 | 1.73-1.81 (2 H, m); 1.94-2.05 (2 H, m); 2.07-2.16 (2 H, m); 2.10 (6 H, s);
(100 %) 236 (2H,s);3.35(2H,s);3.37(2H,s);6.84 (1 H,dd, J=3.6 and 1.0
Hz); 7.03 (1 H, dd, J=5.1 and 3.5 Hz); 7.24 (1 H, dd, J = 5.1 and 0.9 Hz).
[M+H]" =360.3
(50 %), R,=2.6 BC-NMR (CDCly): 24.7; 32.6; 32.9; 36.1; 38.1; 43.0; 51.2; 59.6; 60.0;
289 1 min. 123.6; 124.6; 125.1; 126.3; 142.3; 175.2.
FH 130/ N- | m/z: [M+H]' = 'H-NMR (CDCL3): 0.03-0.07 (2 H, m); 0.41-0.48 (2 H, m); 0.59-0.69 (I
EEHEA 333.3and 3022, | H,m); 1.41 2 H,dd,)=14.4 and 7.0 Hz); 1.47-1.57 (2 H, m); 1.71-2.03
23% R, = 2.6 min. (6 H,m);2.11 (3 H, s); 224 2 H, 5); 3.21 2 H, s); 3.31-3.36 (2 H, m);
6.87 (1 H, dd, J=3.5 and 1.0 Hz); 6.95 (1 H, dd, J = 5.1 and 3.5 Hz); 7.21
(1 H,dd, J=5.1 and 1.0 Hz). The replaceable proton was not identified.
BC-NMR (CDCls): 4.3, 8.6 28.7, 32.4; 32.5; 33.7; 35.8; 42.6; 43 .3; 56.3;
290 2 59.3;123.6; 126.4; 173.4.
B 424/88 | m/z: [M+H] = 'H-NMR (CDCL): 1.10-1.38 (6 H, m); 1.40—1.88 (10 H, m); 2.04 (1 H, m);
1/ 37% 3354, R, =24 2.25(6 H,s); 291 2 H, s); 3.22-3.27 (2 H, m); 3.53 2 H, 1, J = 7.3 Hz);
min, 3.90 (1 H, m); 4.75 (2 H, dd, ] = 5.6 and 8.6 Hz); 4.89-4.93 (2 H, m).
BC-NMR (CDCl;): 25.08; 25.10; 26.8; 27.0; 28.5; 29.7; 31.6; 33.4; 37.7;
38.3;38.4;40.6;42.6,44.0.44.2; 44,5, 44.6;, 57.6; 57.7; 58.8; 59.6; 73.03;
291 3 73.07; 169.3; 169.4.
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BHI 42442 | m/z: (M+H]" = 'H-NMR (CDClL): 1.15 (6 H, s); 1.19-1.35 (6 H, m); 1.39-1.75 (14 H, m);
1/ 60% 351.4,R, =20 2.04 (1 H,m); 2.26 (6 H, s); 2.31 (2 H,s);2.36-2.43 (2H, m); 2.54 2 H, 1,
. min. J=68Hz);3.17 (3 H, s).
BC-NMR (CDCly): 25.0;25.2;27.2; 28.5; 33.1; 35.0; 37.9; 38.0; 41 4;
292 44.2:49.1;52.0;,54.8; 57.7; 69.5; 73.9.
BE234 & | m/iz: [M+H]' = TH-NMR (CDCl;): 1.17-1.35 (5 H, m); 1.40-1.78 (12 H, m); 1.93-2.10 (2
BB ot/ 3494, R, =23 H, m);2.26 (6 H, 5); 2.29 (2 H, 5); 2.51 (1 H, td, J = 14.2 and 6.9 Hz); 3.10
60% min. Accordingto | (2H,s);3.20(1 H,dd,J=13.6 and 7.6 Hz); 3.35 (1 H, dd, J = 13.6 and 7.6
HPLC on Chiracel | Hz), 3.46 (1 H, dd, ) = 8.6 and 6.2 Hz); 3.70-3.79 (1 H, m), 3.80-3.90 (2
OD [(cyclohexane | H, m).
/2 PrOH / E2NH
BC-NMR (CDCl3): 25.0; 26.9; 28.5; 30.1; 31.62; 31.65; 36.6; 37.9; 37.94;
(90:10:0.1)] the
42.1;44.1;45.2;57.7,61.5,67.7,71.4; 174.3.
enantiomer excess
is > 97 %. Optical rotation: D .4.57°,(c=1.13, MeOH).
293
HH)234 & | m/z [M+H] = 'H-NMR (CDCly): 1.16-1.33 (6 H, m); 1.39-1.76 (11 H, m); 1.91-2.09 (2
B 9/tsifk/ 3494, R, =23 H, m); 2.25 (6 H, s); 2.27 (2 H, 5); 2.49 (1 H, 1d, ] = 14.1 and 7.0 Hz); 3.09
44% min. (2H,s);3.18(1 H,dd, J=13.6 and 7.6 Hz); 3.33 (1 H, dd, J = 13.6 and 7.6
Hz); 3.44 (1 H,dd, J = 8.6 and 6.3 Hz); 3.73 (1 H, dd, J = 15.4 and 7.6 Hz);
According to
3.78-3.88 (2 H, m).
HPLC on Chiracel
OD [(cyclohexane | "C-NMR (CDCl;): 25.0; 26.8; 28.4; 30.1; 31.57; 31.59; 36.5; 37.8; 37.9;
/2PrOH/EQNH | 42.0;44.1;45.1,57.6, 61.4;67.6; 71.3; 174.2.
(90:10:0.1)] the
LC-MS (Method 1): m/z: [M+H]" = 349.4, R, = 2.3 min.
enantiomer excess
=93 %. Optical rotation: D 16.24°, (c = 1.0, MeOH).
294
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TIH) 18/32E | m/z: [M+H]" = '"H-NMR (CDCl): 1.33-1.42 (2 H, m); 1.50 (2 H, 1, J = 6.9 Hz); 1.64-1.73
Bk 10% 349.3,R,=0.3 (2H, m); 1.86 (2 H, dd, J=15.0 and 7.6 Hz); 1.89-1.97 (2 H, m); 2.04—
min. 2.10(2 H, m); 2.10 (6 H, 5); 2.26-2.34 (2 H, m); 2.41 (2 H, 5); 2.50 (2 H, 1,
1=6.8Hz);296(1 H,m);441 2H,t,}=62Hz);478 2 H,dd,J=79
and 6.0 Hz); 6.85 (1 H,dd, J =3.5 and 1.0 Hz); 7.04 (1 H, dd, J = 5.1 and
3.6 Hz); 7.23 (1 H,dd, J = 5.1 and 1.0 Hz).
BC-NMR (CDCl;): 32.9; 33.7; 34.0; 34.4; 38.1; 40.9; 53.9; 54.3; 59.7,
295 65.7;77.8;123.2, 124.9; 126.2.
BB 188 | m/z [M+H] = 'H-NMR (CDCL):1.32-1.76 (8 H, m); 1.85-2.06 (4 H, m); 2.13 (6 H, 5);
B/ 12% 3493, R=0.4 2.34-2.57 (7 H, m); 3.47-3.52 (1 H, m); 3.69-3.77 (1 H, m); 3.80-3.90 (2
min. H, m); 6.87(1 H, dd, J =3.1 Hz); 7.04 (1 H, dd, J = 5.1 and 3.5 Hz); 7.24 (}
H, brd, ) =5.2 Hz).
BC-NMR (CDCly): 31.0; 33.6; 34.2; 38.1; 38.6; 41.0; 53.9; 59.8; 67.8;
296 72.4;123.4;125.2; 126.2.
B 424/08 m/z: [M+H]" = 'H-NMR (CDCl;): 1.08—1.38 (6 H, m); 1.40 and 1.41 (6 H, 2 5); 1.42—1.82
1k/ 70% 351.4,R,=2.8 (12 H, m); 2.06 (1 H,m); 2.26 (6 H, m); 3.17 (2 H, s); 3.18 (1 H, 5); 3.28
min. (0.5H,s);3.48(1.5H,5);3.54 (1.6 H,t,J=7.4Hz);3.74 (04 H,t,J=7.0
Hz).
BC-NMR (CDCly): 24.1; 25.0; 26.9; 27.0; 28.4; 29.4; 30.0; 30.6; 30.9,
34.4;37.7,39.1,42.8,44.1;45.8; 46 .3; 51.5;51.7;57.8; 57.9; 60.3; 60.9;
297 79.6; 79.8; 172.5.
B2 29758 m/z: [M+H]" = 'H-NMR (CDCl,): 1.15 (6 H, s); 1.20-1.35 (6 H, m); 1.39-1.72 (12 H, m);
5/ 84% 337.4,R=13 2.04(1 H m); 226 (6 H,s); 239 2H,s) 241 2H,s);265Q2H,t, ] =69
min. Hz); 3.20 (3 H, s).
BC-NMR (CDCly): 23.7; 25.2; 27.3; 28.4; 32.6; 34.9; 37.9; 41.7; 44 4;
298 49.3,56.0; 57.9; 64.5, 71.1; 75.9.
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BHH 1842 | miz: [M+H]* = 'H-NMR (CDCly): 1.16 (6 H, s); 1.39 (2 H, ddd, J=13.3 and 10.2 and 3.4
2358 62% | 3653, R =19 Hz); 1.52 (2 H, ,J = 6.7 Hz); 1.65-1.74 (4 H, m); 1.85-1.96 (2 H, m); 2.10
B} min. (6 H,s);2.11-2.18 (2 H, m); 2.41-2.49 (4 H, m); 2.50-2.57 (2 H, m); 3.18
(3H,s);6.84 (1 H,dd, J=3.5and 1.1 Hz); 7.03 (1 H,dd,J=5.1 and 3.5
- Hz); 7.22 (1 H,dd, J=5.1 and 1.1 Hz).
BC-NMR (CDCl;): 25.3; 33.7; 34.4; 38.0; 38.1; 40.9; 49.1; 52.0; 54.1;
299 59.6; 65.8; 73.9; 123.2; 124.9; 126.1.
Ex. no.71/5% | m/z: [M+H] = 'H-NMR (CDCl3): 1.16 (6 H, s); 1.24-133 (2H, m); 1.47 (2 H,1,)=6.6
1/ 2 BB 3594, R =2.0 Hz); 1.63-1.74 (4 H, m); 1.80-1.93 (2 H, m); 2.03 (6 H, 5); 2.19-2.33 (2 H,
60% min. m); 2.43-2.58 (6 H, m); 3.19 (3 H, s); 7.23-7.40 (5 H, m).
BC-NMR (CDCl,): 25.3; 31.1; 34.6; 37.9; 38.0; 38.1; 41.2; 49.1; 52.1;
300 54.0; 60.5; 65.7; 73.9; 126.4; 127.6; 127.7.
B 29158 m/z: [M+H]" = 'H-NMR (CDCl;): 0.71 (3H, d, J =6.8 Hz); 1.12-1.32 (6 H, m); 1.36-1.74
B/ 25% 3234,R,=04 (12H; m); 1.96-2.12 (2 H, m); 2.22 (1 H, d, ) =9.3 Hz); 2.24 (6 H, 5); 2.32
min. (1H,td, J=28and 11.9 Hz); 246254 2 H, m); 264 (1 H,1,]J=11.8
Hz); 2.69-2.77 (1 H, m); 3.47 (1 H, t, ] =10.3 Hz); 3.66 (1 H, ddd, ] = 2.6,
3.7 and 10.4 Hz); 6.53 (1 H, brs).
BC-NMR (CDCl;): 15.0; 25.0; 27.15; 27.20; 28.5; 32.3; 32.5; 32.6; 34.7,
301 37.8;41.5;44.3;54.4,57.6,64.8,69.5; 71.7.
B 291/38 m/z: [M+H]" = 'H-NMR (CDCly): 1.15-1.34 (6 H, m); 1.38-1.74 (12 H, m); 2.04 (1 H, m);
B/ 20% 3214,R,=03 223(2H,s);226(6H,5);249(2H,1,J=68Hz);269(2H,d,]=7.2
min. Hz); 3.18 (1 H,m); 441 2 H,t,J =62 Hz);4.76 (2 H, dd, ) = 6.0 and 7.9
Hz).
BC-NMR (CDCls): 25.0; 27.3; 28.4; 33.1; 34.9; 35.0; 37.9; 41.6; 44.3;
302 54.6;57.6;59.9; 69.4; 76.6.
BEH TVBE | m/iz [M+H]' = 'H-NMR (CDCly): 1.21-1.34 (4 H, m); 1.43 (2 H,1,J = 6.7 Hz); 1.62-1.73
BEIL/ 51% 3573,R=13 (5 H, m); 1.80-2.00 (2 H, m); 2.05 (6 H, s); 2.23-2.37 (4 H, m); 2.41-2.56
min. (4H,m); 337 (2 H, dt,J=12.0and 1.9 Hz); 3.96 (2 H, dd, ) = 10.8 and
3.5 Hz); 7.25-7.33 (3 H, m); 7.35-7.41 (2 H, m).
BC-NMR (CDCl:): 31.1;31.8; 34.4; 34.5; 38.0; 41.3; 54.2; 63.1; 65.2;
303 68.0; 126.6; 127.6; 127.8.
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304

TI5) 18/58 15
&L/ 70%

m/z: [M+HJ' =
363.4,R,=0.6

min.

"H-NMR (CDCl): 1.20-1.42 (4 H, m); 1.50 (2 H, 1, J = 6.5 Hz); 1.63-1.73
(5 H, m); 1.85-1.97 (2 H, m); 2.11 (6 H, s); 2.12-2.18 2 H, m); 2.27 (2 H,
d,J=6.3Hz);2.40 2 H, 5);245-2.54 (2 H, m); 3.37 2 H, dt, J = 12.1 and
1.9 Hz);3.95 (2 H, dd, J = 10.7 and 3.4 Hz); 6.85 (1 H, d, ] = 3.4 Hz); 7.04

(1 H,dd, J=5.1and 3.5 Hz); 7.23 (1 H, dd, J = 5.1 and 0.7 Hz).

BC-NMR (CDCl3): 31.8; 33.8; 34.3; 34.4; 37.8; 38.1; 41.0; 54.3; 60.0;

63.1;65.4;68.0; 123.3; 125.0; 126.2.

305

HE TVRR

E{L/ 36%

m/z: [M+H]" =
3574,R =19

min.

'H-NMR (CDCl;): 1.25-1.53 (2 H, m); 1.43-1.53 (3 H, m); 1.65-1.80 (4
H, m); 1.82-1.93 (4 H, m); 1.95-2.02 (1 H, m); 2.04 (6 H, s); 2.13-2.32 (2
H, m); 2.50-2.65 (6 H, m), 3.67-3.74 (1 H, m); 3.80-3.89 (2 H, m); 7.23—

7.33 (3 H, m); 7.34-7.40 2 H, m).

BC-NMR (CDCl3): 25.6;30.9; 31.5; 34.3; 34.5; 38.0; 41.2; 53.7; 54.0;

60.7; 65.4; 67.6;77.6; 126.6; 127.6; 127.7.

306

B 18/2 R

REfL/ 34%

m/z: [M+H]" =
363.3,R,=13

min.

'H-NMR (CDCly): 1.35-1.59 (5 H, m); 1.65-2.05 (9 H, m); 2.10 (6 H, s);
2.05-2.15 (2 H, m); 2.48-2.65 (6 H, m); 3.67-3.74 (1 H, m); 3.79-3.89 (2
H, m); 6.84 (1 H,dd,J=3.5and 1.0Hz); 7.03(1 H,dd, J=5.1and 3.5

Hz); 7.22 (1 H, dd, J = 5.1 and 1.0 Hz).

BC-NMR (CDCls): 25.6; 31.5; 33.6; 34.2; 34.5; 37.6; 38.1; 41.0; 53.8;

54.0;59.6; 65.6; 67.6; 77.6; 123.3; 124.9; 126.2.

307

5 129/

N-ZR R AL/

18%

m/z: [MH-
HNMel+ =
316.3,R,=3.1

min.

'H-NMR (CDCl3): 1.33 (1 H, br s); 1.47-1.68 (6 H, m); 1.70-1.92 (6 H,
m); 1.93-2.09 (4 H, m); 2.11 (3 H, s); 2.23 (1 H, td, J = 15.4, 7.8 Hz); 2.29
(2H,s);3.10(2H,s);3.11-3.18 2 H, m); 6.88 (1 H,dd, J=3.5and 1.1

Hz); 6.96 (1 H,dd,J=5.1 and 3.5 Hz); 7.22 (1 H,dd, J = 5.1 and 1.1 Hz).

PC-NMR (CDCls): 18.5; 28.2; 28.7; 32.7; 33.6; 33.8; 34.2; 35.7, 38.1;

40.5; 44.6; 56.3; 57.7,123.7, 126.3; 173.3.

308

B 128/

N-EEEAL/

35%

'H-NMR (CDCl3): 1.37 (1 H, s); 1.47-1.69 (6 H, m); 1.69-2.11 (10 H,
m); 2.12 (3 H, 5); 2.22-2.25 (2 H, m); 2.21-2.30 (1 H, m); 3.15-3.20 (4 H,
m); 6.86-6.90 (1 H, m); 6.96 (1 H, dd, J = 5.0 and 3.6 Hz); 7.22 (1 H, dd, J

=5.0and 0.6 Hz).

“C-NMR (CDCL): 18.5; 28.2; 28.7; 32.5; 336.; 33.7; 34.3; 35.7; 40.5;

43.3; 56.3; 58.9; 132.6; 126.4; 173 3.
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HFEI18RE | m/z: [M+H] = 'H-NMR (CDCL): 1.38 (2 H, ddd, J = 13.2 and 10.0 and 3.4 Hz); 1 .46~
Bt/ 63% 363.3,R,=06 1.62 (5 H, m); 1.65-1.74 (2 H, m); 1.84-1.98 (2 H, m); 1.99-2.08 (2 H, m);
. min. 2.10(6 H, s); 2.11-2.27 (2 H, m); 2.332.47 (4H, m); 252 2 H, 1, J = 6.6
Hz);3.30-3.36 (1 H,m); 3.74 (1 H, dd, J = 15.8 and 7.5 Hz); 3.83 (1 H, dt,
. J=82and 4.7 Hz); 391 (1 H,dd, J=8.1 and 7.4 Hz); 6.85 (1 H, dd, J =
3.5and 0.9 Hz); 7.03 (1 H,dd, J=5.1and 3.5 Hz); 7.22 (1 H,dd, J = 5.1
and 0.6 Hz).
C-NMR (CDCl;): 32.3; 32.5; 33.7; 34.3; 37.8; 38.1, 40.9; 53.9; 55 8;
309 59.6; 65.6, 67.8; 73.4,77.2; 123.2; 125.0; 126.2; 143.).
BE 431/ | m/z [M+H]" = 'H-NMR (CDCly): 1.33 (6 H, s); 1.37-1.47 (2 H, m); 1.69-1.79 (2 H, m),
1k/ 56% 3543, R, =26 1.85-2.02 (2 H, m); 2.03 (6 H, s); 2.18-2.30 (2 H, m); 2.39 (2 H, 5); 3.31 2
min, H, s); 3.34 (2 H, s); 7.24-7.31 (3 H, m); 7.34-7.41 2 H, m).
BC-NMR (CDCl;): 24.7; 30.1; 32.78; 32.84; 36.2; 38.0; 42.9; 51.0; 60.3;
310 124.5; 126.6; 127.5; 127.8; 175.3.
B 24b/k% | m/z; [M+H]™= 'H-NMR (CDCl;): 1.42-1.49 (2 H, m); 1.64-1.81 (4 H, m); 1.86-1.92 (2
1/ 43% 377.3 (100 %) H, m); 1.94-2.05 (4 H, m); 2.06-2.14 (2 H, m, overlapped); 2.10 (6 H, s);
[MH-NHMe,]'= [ 2.18(2H,s);3.19(3H,s);3.34 (2 H,s);3.50 (2 H,s); 6.84 (1 H, dd, ] =
3323 (99 %), Ry= | 3.5 and 0.8 Hz); 7.05 (1 H, dd, J=5.1 and 3.5 Hz); 7.24 (1 H, dd, J = 5.1
2.5 min. and 0.7 Hz).
PC-NMR (CDCly): 12.2; 29 6; 32.6; 32.8; 35.8; 38.1; 43.9; 45.0; 49.6;
311 59.4,79.8,123.4; 124.9; 126.3, 174.6.
B0 431752 m/z: [M+H]"= 'H-NMR (CDCl;): 1.32-1.39 (2 H, m); 1.66-1.78 (4 H, m); 1.82-1.88 (2
1t/ 55% 3713 (47 %) H, m); 1.90~1.99 (2 H, m); 2.01-2.09 (2 H, m, overlapped); 2.03 (6 H, s);
2.11-2.33 (2 H, m); 2.36 (2 H, s); 3.11 (5 H, s); 3.44 2 H, 5); 7.28-7.31 3
[MH-NHMe,]*=
H, m); 7.36-7.40 (2 H, m).
326.3 (100 %), R,
=2.9 min. BC-NMR (CDCly): 12.2;29.5; 30.1; 32.9; 36.2; 38.1; 44.9; 49.5; 60.2;
. 312 79.7; 126.6; 127.6; 127.7, 174.6.

n
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313

TIB1 24b/k5t

1/ 79%

m/z; [M+H]* =
3513,R, =23

min.

'H-NMR (CDCL): 1.19 3 H, t, J = 7.0 Hz); 1.42-1.51 (2 H, m); 1.73-1.82
(2H,m); 1.93-2.07 (4 H, m); 2.11 (6 H, s); 2.18 (2 H, 5); 3.35 (2 H, s);

344 (2H,t,J=53H);348(2H, q,)=7.0Hz);3.52-3.57 (2 H, m); 6.85
(1 H,dd,J=3.5and 1.1 Hz); 7.05 (1 H, dd, J =5.1 and 3.5 Hz); 7.24 (1 H,

dd,J=5.1and 1.1 Hz).

BC.NMR (CDCl;): 15.2; 32.6; 32.7; 35.8; 38.1; 42.4; 44.2; 59.3; 66.2,

68.5;123.4;124.9; 126.2; 173 .8.

314

T 18//E L/

47%

m/z; [M+H]" =
3793,R, =28

min.

'H-NMR (CDCl;): 1.25 (2 H, s); 1.32 (6 H, s); 1.36~1.46 (2 H, m); 1.58~
1.74 (4 H, m); 1.84-2.06 (1.5 H, m); 2.09 (2.5 H, 5); 2.11 (3.5 H, s); 2.14—
2.24 (0.5 H, m); 2.45 (0.7 H, s); 2.46 (1.3 H, s); 3.21 (1.4 H, s); 3.22 (1.6

H,s);3.36 (0.8 H, 5); 3.40 (1.2 H, s); 3.47 (1.2 H, t, J = 7.3 Hz); 3.53 (0.8

H,t,J=7.2Hz), 6.83 (1 H, m); 7.04 (1 H, m); 7.24 (1 H, m).

BC-NMR (CDCl;): 19.1; 24.6; 24.8; 29.7; 31.0; 32.8; 33.2; 35.7; 37.0;
38.08; 38.10;40.0; 42.0; 43.9; 45.0, 45.5,45.8, 49.2; 49.3; 53.4; 55.6;
57.0;,59.7,59.8; 74.9; 75.0; 123.3; 123.4;, 124.8; 125.0; 126.1; 126.3;

143.7; 169.3; 169.4.

315

B 18//E/

48%

m/z: [M+H] =
3513,R=26

min,

'H-NMR (CDCL3): 1.32-1.46 (2 H, m); 1.56-1.74 (4 H, m); 1.84-2.22 (4
H, m); 2.09 3.5H,s);2.11 2.5 H,s); 251 2 H,1, ] =6.4 Hz); 3.34 (1.2
H,s); 3.35 (3 H, s); 3.37 (0.8 H, s); 3.47 (2 H, dd, J = 6.8 and 13.8 Hz);
3.60-3.73 (2 H, m); 6.83-6.86 (1 H, m); 7.01-7.06 (1 H, m); 7.21-7.25 (1

H, m).

BC-NMR (CDCls): 31.0; 31.2; 32.9; 33.3; 34.6; 35.0; 35.4; 36.9; 38.1;
40.0;42.0;43.9;45.1, 56.6, 58.8; 58.9; 59.9; 68.5; 123.2; 123.5; 124.9;

125.0; 126.0; 126.3; 169.6; 169.7.

316

B 131/

N-ZE AL/

12%

m/z: [MH-
HNMeJ+=302.3,

R;=2.8 min.

'H-NMR (CDCl;): 0.00-0.05 (2 H, m); 0.40-0.45 (2 H, m); 0.55-0.66 (1
H, m); 1.38 (2 H, dd, J = 14.4 and 7.0 Hz); 1.43-1.57 (3 H, m); 1.69-1.81
(2H, m); 1.82-2.04 (4 H, m); 2.11 3H,s); 230 (2 H, s); 3.13 2 H, s);
328-334(2H,m); 688 (1 H,dd,J=3.5and 1.1 H2); 6.95 (1 H,dd,J =

5.1 and 3.5 Hz); 7.21 (1 H,dd, J=5.1 and 1.1 Hz).

BC-NMR (CDCl;): 4.3; 8.5; 28.7; 32.4; 32.7; 33.7; 35.7; 38.1; 42.6; 44.5;

56.3;58.1;123.7, 126.3; 173.4.
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BB 24b/% m/z: [M+H]" = TH-NMR (CDCly): 1.16 (3H,d, J = 6.1 Hz); 1.42-1.51 (2 H, m); 1.56-1.81
1/ 2% 3653,R,=24 (4 H, m); 1.95-2.09 (4 H, m); 2.10 (6 H, s); 2.18 (2 H, 5); 3.21 2 H, s);
) min. 3.30-3.38 (3 H, m); 3.31 3 H,s);6.85(1 H,d,J=3.5Hz); 7.04 (1 H, dd, J
=5.0and 3.6 Hz); 7.24 (1 H, d, ] = 5.0 Hz).
BC-NMR (CDCl;): 19.0; 32.8; 34.1; 35.6; 38.1; 39.4; 44.3; 56.1; 58.4;
317 59.3;74.7; 123.4; 124.8; 126.3; 173.6.
BL5] 24b/t5t m/z: [M+H]" = 'H-NMR (CDCl): 1.12 (3 H, d, ] = 6.2 Hz); 1.40-1.51 (2 H, m); 1.72—1.82
1t/ 54% 351.3,R, =22 (2H,m); 1.95-2.09 (4 H,m); 2.10 (6 H, s); 2.18 (2 H,s); 3.23 (1 H, dd, J =
min. 14.1 and 6.8 Hz); 3.31-3.37 (3 H, m); 3.32 (3 H, 5); 3.48-3.55 (1 H, m);
6.85(1 H,d, J=3.3Hz);7.05(1 H,dd, ] =5.1 and 3.5 Hz); 7.24 (1 H, br
d,J=5.1 Hz).
BC-NMR (CDCl3): 16.8;32.6; 32.7; 32.8; 35.8; 39.1; 44.0; 47.4; 56.1;
318 59.4;759; 123.4;124.9; 126.3; 174.1.
EH 162 £ | m/z [MHH] = 'H-NMR (CDCl;): 1.35-1.48 (4 H, m); 1.37 (6 H, s); 1.64-1.88 (2 H, m);
B% 3/4e1t/ 3543,R =25 2.00-2.16 (2 H,m); 2.02 (6 H, s); 2.17 (2 H, 5); 3.39 2 H, 5); 3.55 2 H, 5);
12% min. 7.23-7.32 (3 H, m); 7.34-7.41 2 H, m).
BC-NMR (CDCly): 24.8;29.9; 32.4; 33.0; 36.3; 37.9; 43.5; 49.0; 50.2;
319 51.1;59.5; 59.7; 124.6; 126.7; 127.3; 127.7; 175.3.
BH 1B | m/iz [M+H] = 'H-NMR (CDCl3): 1.24-1.31 2 H, m); 1.33 (6 H, s); 1.48—1.70 (4 H, m);
40% 3734,R, =29 1.74-2.00 (2 H, m); 2.02 (2.6 H, 5); 2.04 (3.4 H, 5); 2.13-2.25 (0.8 H, m);
min. 2.28-244 (1.2 H, m); 245 (0.8 H,s);2.47 (1.2 H, s);, 3.20 (1.2 H, 5); 3.22
(1.8 H, s); 3.38-3.54 (4 H, m); 7.22-7.42 (5 H, m).
BC-NMR (CDCl;): 24.6; 24.8; 29.9; 30.6; 31.0; 31.4; 36.1; 37.6; 38.0;
40.3;42.3;43.8; 44.9; 45.5; 45.6; 49.19; 49.23; 55.2; 57.0; 60.6; 60.7;
74.7,74.8; 126.3; 126.5; 127.57; 127.59; 127.63; 127.70; 137.5; 169.3;
320 169.4.
B 24a/kt m/z: [M+H]'= 'H-NMR (CDC}l;): 1.42-1.49 (2 H, m); 1.64—1.78 (4 H, m); 1.82—1.89 (2
1/ 64% 3773 (1 %) H, m); 1.92-2.01 (2 H, m); 2.02-2.09 (4 H, m); 2.10 (6 H, s); 2.32 (2 H, s);
[MH-NHMe,]*= 3.13(3H,s);3.18(2H,s); 346 2H, s); 6.85 (1 H,dd, J=3.6 and 1.1
332.3(100%), R, | Hz); 7.04 (1 H,dd,J=5.1 and 3.6 Hz); 7.24 (1 H, dd, J = 5.1 and 1.1 Hz).
= 2.8 min.
BC-NMR (CDCl3): 12.2;29.5; 32.7; 35.9; 38.1; 45.0; 49.5; 59.9; 79.7;
321 123.5;125.0; 126.3, 174.6.
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161162 & | m/z. [M+H]'= 'H-NMR (CDCl5): 1.31-1.38 (2 H, m); 1.66-1.81 (4 H, m); 1.87-1.93 (2
B 3ty 371.3 (100 %) H, m); 1.95-2.03 2 H, m); 2.06 (6 H, s); 2.09-2.15 (4 H, m); 2.35-2.46 (2
40% [MH-NHMe,]*= H, m); 3.20 (3 H, 5); 3.40 (2 H, 5); 3.50 (2 H, 5); 7.28-7.32 (3 H, m), 7.38—
3263 (73 %), R,= | 7.41 (2 H, m).
2.5 min.
BC-NMR (CDCL): 12.2;29.6; 30.0; 32.8; 35.9; 37.9; 44.2; 45.0; 49.6;
322 58.7,79.8;126.9; 127.7;, 127.9, 174.6.
HH 162 % | m/z: [M+H]' = 'H-NMR (CDCls): 1.13 3 H, d, J = 6.2 Hz); 1.32-1.42 (2 H, m); 1.70-1.79
BZ 3/t b/ 3454, R, =223 (2 H, m); 1.86-2.03 (2 H, m); 2.04 (6 H,s); 2.12 (2 H, d,J = 1.3 Hz); 2.15-
51% min. 2.26 (2 H, m); 3.24 (1 H, dd, J = 14.0 and 6.8 Hz); 3.30-3.43 (3 H, m);
3.33 (3 H, s); 3.48-3.56 (1 H, m); 7.26-7.32 (3 H, m); 7.36-7.42 2 H, m).
BC-NMR (CDCl;): 16.8; 30.1; 32.8; 36.0; 38.0; 44.4; 47.3; 56.1; 59.7;
323 75.9;126.8;127.5; 127.8; 174.1.
HH 162 £ | m/z: [M+H] = 'H-NMR (CDCl;): 1.16 3 H, d, ] = 6.1 Hz); 1.32-1.42 (2 H, m); 1.55-1.80
B 3/55e4k/ 3594,R, =25 (5H, m); 1.90-2.00 2 H, m); 2.04 (6 H,s); 2.12 (2 H, s); 2.14-2.28 (1 H,
69% min. m); 3.26 (2 H, s5); 3.30-3.37 (3 H, m); 3.32 3 H, 5); 7.26-7.32 (3 H, m);
7.35-7.42 (2 H, m).
BC-NMR (CDCls): 19.0; 30.1; 32.9; 34.1; 35.7; 38.0; 39.4; 44.6; 56.1;
324 58.1;74.7; 126.6; 127.4; 127.8; 173.6.
EBH 162 £ | mizz [M+H] = 'H-NMR (CDCls): 1.32-1.41 (2 H, m); 1.470-1.79 (2 H, m); 1.70-2.02 (2
BB 3/6e{t/ 331.3,R =22 H,m);, 2.04(6H,s);2.12(2H,s);2.13-2.30 (2 H, m); 3.34 (3 H, s); 3.37
53% min. (2 H,s); 3.42-3.47 (2 H, m); 3.48-3.53 (2 H, m); 7.27-7.32 (3 H, m);
7.35-7.41 (2 H, m).
BC-NMR (CDCl;): 30.1; 32.8; 36.0; 38.0; 42.2; 44.4; 58.6; 59.0; 70.7;
325 126.7; 127.5; 127.8; 173.9.
HEH 162 3 | m/iz [MHH] = 'H-NMR (CDCl5): 1.20 (3 H, t, J = 7.0 Hz); 1.30-1.41 (2 H, m); 1.54-1.56
BZ 3452 {k/ 3454, R, =23 (2 H, m); 1.99-2.00 (2 H, m); 2.00 (6 H, s); 2.10 (2 H, 5); 2.20 (2 H, brs);
65% min. 338(2H,s);3.44(2H,t,J=53Hz); 3.48 (2 H, q,J = 7.0 Hz); 3.52-3.57
(2 H, m); 7.26-7.32 (3 H, m); 7.35-7.41 (2 H, m).
PC-NMR (CDCl;): 15.2; 30.1; 32.8; 36.0; 38.0; 42.4; 44.5; 59.2; 60.2;
326 66.2.;68.6;126.7,127.5; 127.8; 173.8.
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BB 18/EE Y/ | m/z: [M+H]' = 'H-NMR (CDCl5): 1.20 (3 H, d, J = 6.1 Hz); 1.33-1.46 (2 H, m); 1.57-1.74
42% 3653,R =27 (4 H, m); 1.82-2.20 (4 H, m); 2.08 2.5 H, s); 2.11 (3.5 H, 5); 2.20-2.27 (1
. min. H, m); 2.58 (1 H, dd, J = 7.2 and 14.8 Hz); 3.24-3.58 (7 H, m); 3.82-3.94
(1 H, m); 6.83-6.86 (1 H, m); 7.01-7.06 (1 H, m); 7.21-7.25 (1 H, m).
) BC-NMR (CDCl;): 19.46; 19.52; 30.9; 31.0; 31.2; 32.7; 33.1; 33.4; 38.1;
40.0; 41.5; 41.9; 42.0; 43.9; 45.3; 56.4; 56.5; 59.7; 74.26; 74.29; 123.3;
327 123.4;124.7, 124.9; 126.0; 126.3; 169.9.
BH TURE | m/z: [M+H]: = 'H-NMR (CDCl;): 121 (1.3 H, d, J=6.1 Hz); 1.22 (1.7 H, ] =6.1 Hz);
40% 359.4,R,=2.8 1.24-1.36 (2H, m); 1.54 (1.2 H, t, J = 7.3 Hz); 1.58-1.70 (2.8 H, m); 1.72~
min. 2.00 (2 H, m); 2.02 (2.6 H, 5); 2.03 (3.4 H, s); 2.12-2.40 (3 H, m); 2.52—
2.64 (1 H, m); 3.24-3.56 (7 H, m); 3.80-3.94 (1 H, m); 7.20-7.44 (5 H, m).
BC.NMR (CDCLs): 19.46; 19.53; 30.0; 30.1; 30.5; 30.8; 31.0; 31.3; 31.36¢;
31.40; 35.9; 37.5; 38.0; 38.1; 40.4; 41.5; 42.0; 42.3; 43.8; 45.1; 55.2; 56.3;
56.5; 60.8; 74.3; 77.5; 126.5; 126.7; 127.58; 127.60; 127.67; 127.73; 169.8;
328 169.9.
B 71/EE | m/z: [M+H] = 'H-NMR (CDCl;): 1.22-1.36 (2 H, m); 1.50-1.70 (4 H, m); 1.78-2.00 (2
50% 3453,R,=2.7 H, m); 2.02 (2.8 H,s); 2.03 (3.2 H, 5); 2.14-2.40 (2 H, m); 2.51 2 H, dd, J
min. =12.5and 6.3 Hz); 3.348 (1.4 H, 5); 3.353 (1.6 H, 5); 3.37 (1.2 H, s5); 3.41
(0.8 H,s); 3.35 (2 H,dd, J = 14.5 and 7.3 Hz); 3.68-3.73 (2 H, m); 7.22—
7.40 (5 H, m).
BC-NMR (CDCls): 30.1; 30.6; 31.2; 31.4; 34.6; 35.0; 38.0; 38.1; 40.4;
42.3;43.8;45.1; 58.7; 58.8; 68.58; 68.60; 126.5; 126.6; 127.55; 127.60;
329 127.65, 127.71; 169.7.
EHFI168 N- | [M+H]*=327.3 'H-NMR (CDCls): 0.04 (2 H, m); 0.39-0.45 (2 H, m); 0.56-0.66 (1 H, m);
EHEMN (22 %) 1.37 (3 H, dd, ) = 14.4 and 7.0 Hz); 1.43-1.53 (2 H, m); 1.73-1.88 (4 H,
31% [MH-HNMel]+= | m); 1.94 (1 H,s); 1.99 (3H, s); 2.32(2H,s); 3.13 2 H, 5); 3.27-3.33 2 H,
296.3 (100 %), R, | m); 7.20-7.26 (1 H, m); 7.31-7.37 (4 H, m).
) = 2.9 min.
BC-NMR (CDCl): 4.3; 8.5; 28.6; 31.9; 32.4; 32.6; 35.3; 35.7, 42.6, 45.0,
- 330 56.7,57.8; 126.0; 126.5; 128.3; 145.1; 173.5.
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BHI173/N- | m/z: [M+H]" = 'H-NMR (CDCly): 1.40 (1 H br s); 1.44-1.53 (2 H, m); 1.56-1.69 (4 H,
EREMN 341.4 22 %) m); 1.72-1.98 (8 H, m); 2.00 (3 H, s); 2.02-2.12 (1 H, m); 2.23 2 H, s);
60% [MH-HNMe]+= | 2.24-2.31 (1 H, m); 3.15-3.20 (4 H, m); 7.19-7.27 2 H, m); 7.34-738 (4
3103 (100 %), R, | H, m).
=2.5 min.
BC.NMR (CDCL): 18.6; 28.2; 28.7; 31.9; 32.5; 33.7, 34.3; 35.8, 40 5,
331 43.1,56.8;,59.5,125.9; 126.5, 128.3; 173 4.
B 24b/8t | m/z: [M+H]'= 'H-NMR (CDCl;): 1.15 (6 H, s); 1.43-1.49 (2 H, m); 1.74-1.80 (2 H, m);
1t/ 36% 365.3 (98 %) 1.97-2.08 (4 H, m); 2.10 (6 H, s); 2.18 (2 H, 5); 3.20 3 H; 5); 3.26 (2 H; s);
[MH-NHMe,]'*= | 341 (2H,s);6.85(1 H,dd,J=3.6 and 0.9 Hz); 7.04 (1 H,dd, J = 5.1 and
3203 (100 %), R, | 3.6 Hz); 7.24 (1 H, dd, J = 5.0 and 0.8 Hz).
=2.4 min.
BC-NMR (CDCl;): 22.7; 32.65; 32.74; 35.6; 38.1; 43.9; 49.2; 50.5; 59.4;
332 76.2;,123.4; 124.9; 126.3; 174 .4,
HFHI50/ N-Z& | m/z; [M+H]" = 'H-NMR (CDCl):1.39-1.51 (3 H, m); 1.64-1.93 (10 H, m); 1.94-2.09 (2
AL/ 29% | 347.3 (26 %) H,m); 2.11 (1,4 H, 5); 2.13 (1,6 H, 5); 2.13-2.20 (2 H, m); 2.36 (1 H,d, J =
[MH-HNMel+= | 7.4 Hz);2.37(1 H, d,J = 7.4 Hz); 2.68-2.80 (1 H, m); 3.28 (1,2 H, s); 3.33
3163 (100 %), R, | (0,8 H,s);3.43-3.51 (2 H, m); 6.88-6.91 (1 H, m); 6.96 (1 H, dt, J=5.1
=2.9 min. and 3.5 Hz); 7.22 (1 H, ddd, ) = 5.1, 3.3 and 1.15 Hz).
BC.NMR (CDCl,): 18.74; 18.76; 28.58; 28.62; 28.65; 28.68; 30.79;
30.95;32.23; 32.37; 34.17; 34.18; 35.82; 38.10; 40.25; 41.24; 41.68; 42 31,
43.90; 45.20; 56.19; 56.76; 56.83; 57.6; 123.70; 123.72; 126.29; 126.44;
333 171.08.
FE 24/ | m/z: [M+H]" = 'H-NMR (CDCl3): 1.12 (3 H, d,J =62 Hz); 1.19 3 H, t, ] = 7.0 Hz);
b/ 69% 365.3,R =24 1.41-1.51 (2 H, m); 1.73-1.82 (2 H, m); 1.95-2.09 (4 H, m); 2.10 (6 H, s);
min, 2.18(2H,s);3.17 (1 H, dd, ] = 14.0 and 7.2 Hz); 3.31-3.44 (4 H, m);
3.52-3.67 (2 H, m); 6.85 (1 H, brd, J=3.0 Hz); 7.04 (1 H, dd, J = 5.1 and
3.5Hz); 7.24 (1 H, brd, J =52 Hz).
PC-NMR (CDCL): 15.7; 17.6; 32.7; 35.8; 38.1; 44.0; 47.9; 59.3; 60.2;
334 63.9;74.1;123.4; 124.8; 126.3; 174.0.
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335

162
B 3ked

47%

m/z: [M+H]" =
3594,R,=25

min.

'H-NMR (CDCls): 1.13 (3 H, d, ] = 6.2 Hz); 1.20 (3 H, 1, J = 7.0 Hz),
1.30-1.44 (2 H, m); 1.71-1.79 (2 H, m); 1.90-2.02 (2 H, m); 2.03 (6 H, s);
212 (2H,d,J=1.7Hz);2.13-2.25 2 H, m); 3.18 () H, dd, } = 14.0 and
7.2 Hz); 3.33-3.47 (4 H, m); 3.53-3.68 (2 H, m); 7.26-7.32 (3 H, m);

7.35-7.41 (2 H, m).

BC-NMR (CDCls): 15.7; 17.6; 30.1; 32.8; 35.9; 38.0; 44.4; 47.9; 60.1,

63.9; 74.1; 126.7; 127.5, 127.7, 174.0.

336

Bl 15358

£/ 71%

m/z: [M+H] =
3934,R =27

min.

'H-NMR (CDCl;): 1.18 (6 H, 5); 1.41-1.50 (2 H, m); 1.63-1.76 (4 H, m);
1.85-1.97 (2 H, m); 1.99-2.09 2 H, m); 2.12 (6 H, 5); 2.16 (2 H, 5); 2.46 (3
H,d,J=10Hz),3.19 (3 H,s);3.21 2 H,s); 3.28-3.34 (2 H, m); 6.61 (1

H, d, J = 3.5 Hz); 6.66-6.69 (1 H, m).

PC-NMR (CDCl;): 15.2;24.9; 32.7; 32.8; 35.5; 36.7; 38.1; 38.2; 44.5;

49.1,49.2;57.9; 59.4; 73.5; 124.5; 124.9; 137.9; 173.4.

338

7 /B

30%

m/z; [M+H]" =
3734,R,=3.0

min.

'H-NMR (CDCl3): 1.15 (1.4 H, 1, J =7.0 Hz); 1.17 (1.6 H, 1, ] = 7.0 Hz);
121(1.4H,d,J=6.1 Hz); 1.22 (1.6 H, d, J=6.1 Hz); 1.24-1.36 (2 H, m);
1.50-1.70 (4 H, m); 1.80-2.0 (2 H, m); 2.02 (3 H, 5); 2.03 (3 H, 5); 2.14-
2.40 (2 H, m); 2.23 (0.5 H, dd, ) = 5.7 and 2.2 Hz, overlapped); 2.26 (0.5
H, dd, J = 5.7 and 2.1 Hz, overlapped); 2.58 (0.6 H, dd, J=13.8 and 6.4
Hz); 2.60 (0.4 H, dd, J = 13.9 and 7.0 Hz); 3.26-3.70 (6 H, m); 3.904.01

(1 H, m); 7.20-7.42 (5 H, m).

BC-NMR (CDCl): 15.61; 15.63; 20.28; 20.32; 29.5; 30.0; 30.7; 30.8; 31.0;
31.4;36.0;37.4;38.0; 38.1; 40.4,42.0; 42.1; 42.3; 43.8;45.3; 53.4; 55.1;
56.7; 60.7;, 64.09, 64.13; 72.7; 72.8; 126.5; 126.6; 127.58; 127.61; 127.67,

127.72; 137.5, 169.9; 170.1.
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FIB 18/BR{L/ | m/z: [M+H] = "H-NMR (CDCl3): 1.151 (1.4 H, t, J = 7.0 Hz); 1.158 (1.6 H, 1, J = 7.0 Hz);
40% 3793,R,=2.9 1.21 3 H,d.J=6.1 Hz); 1.33-1.46 (2 H, m); 1.57-1.74 (4 H, m); 1.76—
min. 2.20(4 H, m); 2.09 (2.5H,5s);2.10 (3.5H,5); 222 (0.4 H, dd, } = 5.7 and
2.1 Hz);2.26 (0.6 H,dd, J = 5.7 and 2.1 Hz); 2.58 (1 H, dd, J = 7.4 and
14.5 Hz); 3.20-3.70 (6 H, m); 3.90-4.00 (1 H, m); 6.83-6.87 (1 H, m);
7.00-7.06 (1 H, m); 7.21-7.25 (1 H, m).
BC-NMR (CDCL3): 15.61; 15.63; 20.27; 20.32; 30.9; 31.1; 31.2; 32.80;
32.83; 33.28; 33.35; 35.6; 36.8; 38.08; 38.09; 40.0; 41.9; 42.0; 42.3; 43.8;
45.2;53.4,55.4,56.7, 59.9; 64.09; 64.13; 72.6; 72.8; 123.3; 123 .4; 124.7,
339 1 124.9; 126.0; 126.3; 169.9; 170.1.
HEH 162 % | m/z [M+H]'= 'H-NMR (CDCL3): 1.15 (6 H, s); 1.34-1.41 (2 H, m); 1.72-1.78 (2 H, m);
B2 3/45e4k/ 359.4 (100 %) 1.92-2.06 (2 H, m, overlapped); 2.04 (6 H, s); 2.12 (2 H, s5); 2.15-2.25 (2
33% [MH-NHMe,]*= | H, m);3.21 (3 H; s); 3.27 2 H; s); 3.45 (2 H, 5); 7.28-7.30 (3 H, m); 7.37—
314.3 (99 %), R,= | 7.41 (2 H, m).
2.4 min.
BC-NMR (CDCl): 22.7; 30.2; 32.8; 35.8; 38.0; 44 2; 49.2; 50.4; 60.3;
340 2 76.2;126.7,127.5; 127.7; 174 5.
Ef217/N- | m/z: [M+H]" = 'H-NMR (CDCls): 1.43 (1 H, s); 1.49-1.66 (3 H, m); 1.68-2.05 (11 H, m);
FEEHEEA/ 377.3 (100 %) 2.05-2.19(2H, m);2.12 (3 H,s); 224 (2 H,s); 3.16 3 H, 5); 3.23 2 H, s);
40% [MH-HNMe]+= | 3.24-3.30 (2 H, m); 6.88 (1 H,dd, J=3.5and 1.1 Hz); 6.97 (1 H, dd, ] =
346.3 (50 %), R,= | 5.1and 3.5 Hz); 7.22 (1 H,dd, ] = 5.1 and 1.0 Hz).
2.5 min.
C-NMR (CDCl): 12.5; 28.8; 31.3; 32.0; 32.5; 33.7; 35.8; 37.8, 43.5;
341 2 49.4;56.3;78.3; 123.7; 126.5; 173 4.
BFETVEEL | [M+H]): m/z= 'H-NMR (CDCls): 1.22-1.36 (2 H, m); 1.48-1.68 (4 H, m); 1.72-2.00 (4
71% 341.3,R, =29 H, m); 2.02 2.6 H,s);2.03 (3.4 H, 5); 2.06-2.42 (6 H, m); 3.01-3.21 (1 H,
min, m); 3.23 (1.2 H,s);3.32 (0.8 H, t,J =7.1 Hz); 3.39 (0.8 H, 5); 3.44 (1.2 H,
t,J =7.2 Hz); 7.20-7.42 (5 H, m).
C-NMR (CDCl;): 18.); 24.7; 24.65; 24.71; 25 4; 25.4; 30.1; 30.9; 31.0;
31.5;35.7,38.0; 38.1; 38.2, 38.3; 39.1; 40.1; 42.2; 43.8; 44.2, 47.8; 55.3;
55.5;60.7; 126.5; 126.7; 127.59; 127.63, 127.66; 127.73; 137.3; 173 4.
342 1
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HHI TR | (M+H] vz = 'H-NMR (CDCl;): 1.11 and 1.13 (6 H, 2 d, J = in each case 4.5 Hz); 1.20-
86% 3294,R, =28 1.38 (2 H, m), 1.54 (1.2 H, t, J=7.3 Hz); 1.58-1.70 (2.8 H, m); 1.74-2.00
R min. (2H,m);2.02 (2.6 H,s); 2.04 3.4 H, 5); 2.14-2.44 (2 H, m); 2.54-2.68 (1
H, m); 328 (1.2 H, 5); 3.40 (0.8 H, 5); 3.42-3.50 (2 H, m); 7.22-7.44 (S H,
. m).
BC-NMR (CDCly): 19.07; 19.08; 30.1; 30.9; 31.0; 31.5; 32.0; 32.2; 35.8;
37.7,38.0;38.1; 40.2; 42.1;44.0, 44.7; 53 .4; 55.2; 56.0; 60.8; 126.5;
343 126.7; 127.58; 127.62; 127.66; 127.75; 137.5; 175.79; 175.83.
B 24b/45% | m/z; [M+H] = 'H-NMR (CDCl;): 1.07 (2 H, dd, J =73 and 5.1 Hz); 128 2 H, dd, J =723
1t/ 68% 358.3,R,=22 and 5.1 Hz); 1.46-1.56 (2 H, m); 1.80-1.92 (2 H, m); 2.00-2.15 (4 H, m);
min. 2.10 (6 H,s); 223 (2 H,s); 3.35(2 H,s); 347 (2 H,s); 6.85 (1 H,dd, ) =
3.5and 1.0 Hz); 7.05 (1 H,dd, J = 5.1 and 3.5 Hz); 7.24 (1 H,dd, J = 5.1
and 1.0 Hz).
PC-NMR (CDCl;): 9.3; 13.4; 32.5; 32.6; 36.1; 38.0; 41.0; 43.6; 46.9; 58.6;
344 59.1;122.3;123.3; 124.7; 126.3; 142.8; 174 4.
BB 71/EEAY | [M+H] =357.3, 'H-NMR (CDCl;): 0.88-0.98 (2 H, m); 1.08-1.16 (2 H, m); 1.27-1.37 (2
19% R,=2.7 min. H, m); 1.50-1.58 (1 H, m); 1.58-1.72 (3 H, m); 1.85-2.01 (2 H, m); 2.05 (6
H,s); 2.16-2.39 (2 H, m); 3.28 (3 H, s); 3.44 (0.8 H,s); 349 (1.2 H,1, ] =
7.4 Hz);3.67 (1.2 H,s);3.74 (0.8 H, t, ] = 7.2 Hz); 7.26-7.43 (5 H, m).
BC-NMR (CDCL): 12.3; 12.5; 29.7; 30.2; 30.6; 31.0; 31.5; 35.3; 38.0;
38.1;39.7;42.1; 44.8; 45.2; 56.1; 56.2; 56.5; 64.1; 1266.; 127.6; 127.7;
345 169.7.
HH333458 | mvz: [M+H] = 'H-NMR (CDCls): 1.43-1.51 (2 H, m); 1.54-1.71 (8 H, m); 1.77-1.88 (4
B/ 48% 3333, H, m); 1.90-2.08 (5 H, m); 2.11 (3 H, s); 2.21-2.30 (3 H, m); 2.39 2 H, s);
[MH-HNMe]+= | 252 (2 H,t,J =69 Hz);6.88 (1 H,dd, J=3.5 and 1.1 Hz); 6.94 (1 H, dd, J
3023,R =13 =5.1and 3.5 Hz); 7.20 (1 H, dd, J = 5.1 and 1.1 Hz).
and .7 min.
- PC-NMR (CDCls): 18.7; 28.4; 28.7; 34.1; 34.5, 36.1; 36.4; 41.0, 54 2,
346 54.8; 56.5; 66.9; 123.5; 126.2.
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I 24b/5t m/z: [M+H}* = 'H-NMR (CDCl;): 1.22-1.35 (2 H, m); 1.40-1.50 (5 H, m); 1.60-1.68 (2
1k 67% 391.3,R,=2.4 H, m); 1.70-1.81 (2 H, m); 1.95-2.09 (4 H, m); 2.10 (6 H, s); 2.13 (2 H, 5);
min. 3.19(2H,s);3302H,t,J=72Hz); 3.36 2H, dt, J = 11.8 and 2.0 Hz);
394 (2H,brdd, J=10.5and 3.2 Hz); 6.85 (1 H,d, J =3.2 Hz); 7.05 (1 H,
dd,J=5.0and 3.6 Hz); 7.24 (1 H, d, ] = 4.9 Hz).
BC-NMR (CDCls): 32.7; 32.8; 32.9; 34.1; 35.6; 38.0; 39.6; 44.2; 57.8,;
347 59.2;:67.9;123.4,124.9; 126.3; 173.5.
TH 162 | m/z [M+H] = TH-NMR (CDCl5): 1.23-1.52 (7 H, m); 1.60-1.68 (2 H, m); 1.69-1.79 (2
BR 3/t 3854,R, =24 H, m); 1.80-2.03 (2 H, m); 2.05 (6 H, s); 2.13 (2 H, 5); 2.14-2.30 2 H, m);
52% min. 324 (2H,s);3.302H,t,)=72Hz),;3.36 (2H,dt,J=11.8 and 2.2 Hz);
3.95 (2 H, brdd, 1 =10.6 and 4.5 Hz); 7.27-7.33 3 H, m); 7.36-7.42 (2 H,
m).
BC-NMR (CDCl3): 30.2; 32.7; 32.8; 32.9; 34.1; 35.7; 38.0; 39.6; 44.5;
348 57.7,60.1; 67.9; 126.8; 127.5; 127.8; 173.6.
BTEH 162 £ | m/z: [M+H]' = 'H-NMR (CDCl5): 1.07 (2 H, dd, J=7.5and 5.1 Hz); 1.29 (2 H,dd, ] =74
B2 3/4524k/ 352.3,R =23 and 5.1 Hz); 1.37-1.49 (2 H, m); 1.76-1.89 (2 H, m); 1.96-2.12 (2 H, m);
70% min. 2.03 (6 H,s);2.12-2.25 (4 H, m); 3.36 (2 H, 5); 3.51 (2 H, s); 7.24-7.32 (3
H, m); 7.35-7.42 (2 H, m).
BC-NMR (CDCls): 9.3; 13.4; 30.2; 32.7; 36.3; 37.9; 43.7; 46.9; 58.5; 60.0;
349 122.3; 126.6; 127.4; 127.6; 174.3.
B TVERY | m/iz [M+H] = 'H-NMR (CDCly): 1.23-1.39 (4 H, m); 1.52—1.73 (6 H, m); 1.80-2.01 (2
62% 3854, R, =27 H, m); 2.03 and 2.06 (6 H, 2 s5); 2.10-2.26 (4 H, m); 2.32-2.43 (1 H, m);
min. 3.35 (1 H, s); 3.38-3.49 (5 H, m); 3.90-3.97 (2 H, m); 7.27-7.42 (5 H, m).
BC-NMR (CDCls): 30.1; 30.8; 31.2; 31.4; 32.0; 33.10; 33.13; 35.9; 37.5;
38.0;38.1;40.3;41.2;41.7;42.3,43.9;45.2; 55.2; 56.5; 60.9; 67.9; 126.5;
350 126.8; 127.6; 127.7; 127.9; 170.4; 170.5.
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FH18EEIL | m/z [M+H] = 'H-NMR (CDCl;): 1.20-1.45 (4 H, m); 1.58-1.64 (1 H, m); 1.64~1.74 (5
78% 3913, R =27 H, m); 1.80-2.08 (3 H, m); 2.10and 2.12 (6 H, 2 5); 2.14-2.26 (4 H, m);
. min. 3.31 (1 H, s); 3.36-3.50 (5 H, m); 3.90-3.97 (2 H, m); 6.83-6.88 (1 H, m),
7.01-7.08 (1 H, m); 7.22-7.26 (1 H, m).
BC-NMR (CDCh): 31.1; 31.2; 31.9; 32.0; 32.8; 33.10; 33.14; 33.4; 35.5;
37.0;38.1;40.1; 41.3; 41.7; 42.0; 43.9; 45.2; 55.4; 56.6; 59.9; 67.9; 123.3;
351 123.6; 124.9; 125.1; 126.2; 126.4; 170.40; 170.44.
B 7TVEE | m/z: [M+H] = 'H-NMR (CDCl5): 0.84 (2 H, dd, J=7.1 and 5.1 Hz); 1.24 (2 H, dd, ) = 7.1
BéeAk/ 37% 3383,R, =04 and 5.0 Hz); 1.26-1.35 (2 H, m); 1.47 (2 H, t; ] = 6.9 Hz); 1.62-1.76 (2 H,
min. m); 1.77-1.96 (2 H, m); 2.03 (6 H, 5); 2.12-2.40 (2 H, m); 2.47 2 H, s);
254 (2 H,5s);2.59 (2 H,t,]=69 Hz); 7.23-7.41 (5 H, m).
“C-NMR (CDCl;): 9.7; 13.1; 28.4; 31.2; 34.3; 38.1; 41.4; 53.4; 60.2; 60.6;
352 65.4;123.2; 126.3; 127.6.
B 24b/i5E [M+H]": m/z= 'H-NMR (CDCl;): 1.43-1.53 (2 H, m); 1.77—1.87 (2 H, m); 1.90-2.32 (8
1K/ 13% 3723,R =24 H, m); 2.10 (6 H, 5); 2.22 (2 H, s); 2.43-2.53 (2 H, m); 3.42 (2 H, 5); 3.62
min. (2H,s);6.84 (1 H,dd, J=3.5and 1.1 Hz); 7.04 (1 H, dd, ] = 5.1 and 3.5
Hz); 7.24 (1 H, dd, J = 5.1 and 1.0 Hz).
BC-NMR (CDCly): 16.7;30.4; 32.4; 32.6; 35.3; 36.0; 38.0; 42.7; 43.3;
353 48.2;53.4;59.3;123.3; 123.9; 124.8; 126.3; 175.0.
BEHI /B | m/z [M+H]'= 'H-NMR (CDCh): 1.25-1.35 (2 H, m); 1.53-1.57 (1 H, m); 1.58-1.69 (3
51% 354.3 (100 %) H, m); 1.70-1.80 (2 H, m); 1.83—1.89 (3 H, m); 1.92-2.00 (1 H, m); 2.01—
[MH-NHMe,]'= 2.14 (4 H, m, overlapped); 2.03 (4 H, s); 2.04 (2 H, s); 2.20-2.26 (3 H, m);
399.4 (87 %), R,= | 2.28-2.37 (1 H, m); 3.11 (1 H, s); 3.13 (2 H, s); 3.35 (1 H, s); 3.41 (1 H, s);
4.5 min. 346 (2H,dd, ] =13.4 and 7.0 Hz); 7.27-7.32 (3 H, m); 7.35-7.40 2 H,
m).
BC-NMR (CDCl;): 12.3; 12.4; 28.1; 28.5; 29.3; 29.4; 30.1; 30.7; 31.2;
- 31.29;31.33; 31.5; 36.0; 37.7; 38.0; 38.1; 40.4; 42.3; 44.1; 45.0; 49.2;
49.3,55.3, 55.4; 78.87; 78.89; 126.5, 126.7; 127.60; 127.65, 127.70; 127.8,
- 354 171.9; 172.0.
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TIH 18/881L/ | m/z: [M+H]'= 'H-NMR (CDCl;): 1.35-1.45 (2 H, m); 1.56—1.80 (8 H, m); 1.83-1.89 (2
36% 405.3 (26 %) H, m); 1.92-1.99 (2 H, m); 2.01-2.06 (2 H, m); 2.07-2.13 (2 H, m,
[MH-NHMe,]'= overlapped); 2.10 (3 H, 5); 2.11 (3 H, 5); 2.20-2.26 (2 H, m); 3.11 (1.3 H,
3603 (100%), R, | s);3.13(1.7H,s);3.32(1 H,s);3.38 (1 H,s); 3472 H, td,J=12.0and
=4.5 min. 7.2 Hz); 6.85—6.87 (1 H, m); 7.02-7.06 (1 H, m); 7.22-7.26 (1 H, m).
BC-NMR (CDCl): 12.4;28.1; 28.5; 29.3; 29.4; 31.15; 31.22; 31.3; 32.9,
33.3;38.1;40.1;42.1; 44.1; 45.0; 49.2; 78.9; 123.4; 123.5; 124.9; 126.2;
355 126.3;171.9.
6 18/BE(/ | [M+H])": m/z= 'H-NMR (CDCl;): 0.89-0.96 (2 H, m); 1.08-1.15 (2 H, m); 1.35-1.46 (2
21% 3633,R =26 H, m); 1.57-1.64 (1 H, m); 1.64-1.76 (3 H, m); 1.90-2.05 (2 H, m); 2.05—
min. 220 (2 H, m); 2.10and 2.11 (6 H, 2s); 3.28 (3 H, s); 3.40 (0.8 H, 5); 3.51
(1.2H,t,J=7.4Hz);3.62 (1.2 H,s);3.76 (0.8 H,t, J=7.1 Hz); 6.85 (1 H,
dd, J=3.6 and 1.1 Hz); 7.02-7.07 (1 H, m); 7.22-7.26 (1 H, m).
BC-NMR (CDCh): 12.3; 12.5; 30.8; 31.2; 32.9; 33.2; 34.8; 37.2; 38.1;
39.5;41.9; 44.8;45.2; 56.1; 56.2; 56.7; 59.9; 64.1; 64.2; 123.3; 123 4;
356 124.8; 126.1; 126.2; 169.6.
BE 162 & | [M+H]" miz= 'H-NMR (CDCls): 1.33-1.45 (2 H, m); 1.72—1.85 (2 H, m); 2.01 (6 H, s);
B 3/65e4k/ 366.3,R,=2.4 2.03-2.30 (8 H, m); 2.16 2 H, 5); 2.42-2.53 (2 H, m); 3.44 (2 H, 5); 3.62 (2
67% min. H,s); 7.24-7.31 3 H, m); 7.34-7.41 (2 H, m).
BC-NMR (CDCls): 16.5; 30.0; 30.4; 32.4; 35.3; 36.3; 37.9, 41.0; 43.7;
357 48.2;59.0;,59.9; 123.9; 126.7; 127.2; 127.7; 175.1.
HH 356558 [M+H]": m/z = 'H-NMR (CDCl;): 0.44-0.48 (2 H, m); 0.74-0.80 (2 H, m); 1.34-1.44 (2
B/ 80% 3493, R,=0.3 H,m); 1.52 2 H,t,)=6.8 Hz); 1.66-1.77 (2 H, m); 1.85-2.00 2 H, m,
min. 2H); 2.1 (6 H,s); 2.06-2.15 (2 H, m); 2.53 2 H,s);2.58 (2 H,s);2.61 (2
H,t, J=6.8Hz);3.34 (3 H,s); 6.85 (1 H,dd, J =3.6 and 1.1 Hz); 7.03 (1
H,dd,J=5.1and 3.6 Hz); 7.22 (1 H,dd, J=5.1 and 1.1 Hz,).
BC-NMR (CDCls): 11.7; 29.7; 33.7; 34.2; 38.1; 41.0; 54.2; 54.6; 59.4;
358 59.8; 60.3; 66.1; 123.3; 125.0; 126.1.
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HEHITIEE | (M+H] m/z= 'H-NMR (CDCL): 1.23-1.33 QH, m); 1.44 2 H, t, ] = 6.9 Hz); 1.65-1.75
Bk 19% 3524,R,=0.6 (2 H, m); 1.80-2.35 (8 H, m); 2.05 (6 H, brs); 2.43-2.52 (2 H, m); 2.57 2
. min. H,s);2.62 (2H,1,)=69 Hz); 2.72 (2 H; s); 7.25-7.42 (5 H, m).
BC-NMR (CDCl3): 17.00; 25.9; 30.9; 31.3; 34.1; 36.5; 38.0; 41.6; 54.1;
359 62.1; 66.1; 124.7; 126.5; 127.5; 127.6.
EH 18&8F | m/z: [M+H]' = 'H-NMR (CDCl3): 0.83 (2H, dd, J=7.1and 5.0 Hz); 1.24 2 H,dd, ] = 7.1
it/ 28% 3443, R, =0.5 and 5.0 Hz); 1.34-1.44 2 H, m); 1.53 2 H, t, ] =6.9 Hz); 1.68-1.80 2 H,
min. m); 1.84-2.20 (2 H, m); 2.30-2.22 (8 H, m); 247 (2 H, s); 2.51 2 H, s);
261 (2H,1,)=69Hz);686(1H,d, J=32Hz);7.04 (1 H,d,J=5.1and
3.6 Hz); 7.23 (1 H, d, ] = 4.9 Hz).
BC-NMR (CDCls): 9.7; 13.0; 33.7; 34.1; 38.0; 41.1; 53.6; 60.0; 123.2;
360 124.9;126.2.
EHI8EE | (M+HH]: m/z= 'H-NMR (CDCl3): 1.33-1.43 2 H, m); 1.56 2 H, t, ] = 6.9 Hz); 1.65~1.78
i/ 20% 3583,R, =04 (2 H, m); 1.80-2.26 (8 H, m); 2.10 (6 H, 5); 2.42-2.55 (2 H, m); 2.52 (2 H,
min. s);2.64 (2H,1,)J =69 Hz);3.80 (2 H,s); 6.85(1 H,brd, ) =3 Hz); 7.03 (1
H, dd, J =5.0 and 3.6 Hz); 7.23 (1 H, br d, ] = 5 Hz).
C-NMR (CDCl;):16.6; 16.9; 28.4; 31.3; 33.4; 33.7; 36.6; 37.4; 38.1, 41.3;
361 54.0; 62.0; 65.9; 123.3; 124.8; 126.0.
EHTUBEL | [M+H]*: m/z= 'H-NMR (CDCl;): 1.23-1.37 2 H, m); 1.56 (1 H, t, J = 7.2 Hz); 1.59-1.72
51% 3944, R, =29 (3 H, m); 1.84-1.99 (2 H, m); 2.024 (2.7 H, 5); 2.035 (3.3 H, 5); 2.05-2.40
min. (10 H, m); 2.44-2.57 2 H,m); 3.34 (1.1 H, 5); 3.40 (0.9 H, 5); 3.44 2 H,
m); 7.23-7.32 (3 H, m); 7.33-7.41 2 H, m).
BC-NMR (CDCl): 16.7; 30.1; 30.3; 30.7; 31.0; 31.4; 31.8; 32.6; 32.7;
35.3;35.95; 38.03; 37.5; 37.8; 40.4; 42.2; 44.0; 44.8; 55.2; 56.3; 60.7;
362 124.23; 124.33; 126.4, 126.7, 127.5; 127.6; 127.67; 127.73; 169.8.
B 18/ | [M+H]: m/z= 'H-NMR (CDCl;): 1.32-1.46 (2 H, m); 1.58-1.76 (4 H, m); 1.85-2.22 (16
60% 400.3,R, =29 H, m); 2.30-2.38 (2 H, m); 2.42-2.58 (2 H, m); 3.30 (1.1 H, s); 3.36 (0.9
min. H, s); 3.47 (2 H, m); 6.81-6.87 (1 H, m); 7.00-7.06 (1 H, m), 7.20-7.25 (1
H, m).
BC-NMR (CDCl): 16.6;30.1; 30.3; 30.9; 31.2; 31.80; 31.83; 32.71;32.77;
33.1;35.3;35.2; 36.8; 38.0; 38.1; 40.0; 42.1; 44.2; 45.0; 55.4; 56.4; 59.9;
363 64.1;1234;123.5; 124.28; 124.33; 124.9; 126.0; 126.3; 169.8.
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365

161 71/

64%

m/z; [M+H]" =
3273,R =27

min.

'H-NMR (CDCl;): 0.70-0.78 (2 H, m); 0.95-1.01 (2 H, m); 1.26-1.37 (2
H, m); 1.52-1.73 (S H, m); 1.85-2.00 (2 H, m); 2.03 and 2.08 (6 H, 2 5);
2.15-2.30 (1 H, m); 2.33-2.45 (1 H, m); 3.41 (1 H, s); 3.44-3.49 (1 H, m),

3.56 (1 H,s);3.62 (1 H,t,J =72 Hz), 7.24-7.43 (5 H, m).

BC.NMR (CDCl3): 7.3;7.33; 12.2; 12.5; 30.0; 30.7; 31.3; 31.4; 36.1; 37.6;
38.0; 38.1;40.3;42.2; 44.2; 44.9; 54.5; 56.1; 126.5; 127.6; 127.7, 127.9,

172.1;172.2.

366

B 71/8E L/

63%

m/z; [M+H]" =
3434,R,=3.0

min.

'H-NMR (CDCl3): 0.97 (6 H, t, J = 6.5 Hz); 1.24-1.35 (2 H, m); 1.51-1.56
(1 H, m); 1.59-1.68 (3 H, m); 1.75-2.03 (2 H, m); 2.04 and 2.07 (6 H, 2 s);
2.10-2.25 (4 H, m); 2.30-2.45 (1 H, m); 3.36 (1 H, s); 3.40-3.49 (3 H, m);

7.24-7.43 (5 H, m).

BC-NMR (CDCly): 22.7; 22.73; 25.57; 25.6; 30.0; 30.8; 31.2; 31.4; 36.1;
38.0;38.1;40.3; 42.2; 43.3; 43.75; 43.8; 45.2; 55.1; 56.4; 126.5; 127.6;

127.7;127.8; 171.4; 171.5.

367

B 364 %
B /B

45%

m/z: [M+H]'=
335.4 (100 %), R,

= 3.0 min.

'H-NMR (CDCl;): 0.03-0.07 (2 H, m); 0.39-0.43 (2 H, m); 0.67-0.77 (1
H,m); 091 3H,t,J=7.1 Hz); 1.16-1.68 (16 H,m); .71 (1 H,t,J=7.2
Hz); 1.78 (1 H, t, J=7.1 Hz); 220 3 H, 5); 2.22 (3 H, 5); 2.31-2.36 2 H,

m); 3.23 (1 H,s); 3.28 (1 H,5); 349 (2 H, dt, J = 7.2 and 2.7 Hz).

BC-NMR (CDCl): 4.5; 10.73; 10.74; 14.17; 14.19; 23.7; 23.8; 26.1; 26.6;
28.0; 28.9; 30.17; 30.20; 30.5; 30.6; 30.8; 33.8; 34.4; 34.8; 36.3; 37.3;

37.4;40.3;42.2;44.2;45.3; 56.5, 58.7; 171.85; 171.89.

368

HEI364 5
BX /ER

17%

m/z: [M+H]"=
367.4 (100 %), R,

=2.9 min.

'H-NMR (CDCl;): 0.88 (3 H, J=7.1 Hz); 1.125 3 H, s); 1.128 3 H, 5);
1.15-1.42 (10 H, m); 1.49-1.65 (4 H, m); 1.68 (1 H, , J = 7.3 Hz); 1.76 (1
H,t,J=7.1Hz);1.79-1.83 2 H, m); 2.17 (3 H, 5); 2.18 (3 H, 5); 2.21-2.26

(2H,m);3.14 3H,s);3.19(1.2 H, s); 3.25 (0.8 H, s); 3.44-3.48 (2 H, m).

BC-NMR (CDCl): 14.1; 14.2; 23.7; 23.8; 25.0; 25.1, 26.1; 26.6, 28.0;
28.6,28.8;29.1; 30.2; 30.46; 30.52; 30.7; 33.8; 34.0; 34.1; 36.2; 37.29;
37.34;40.3;42.2; 44.3; 452, 49.15; 49.17; 56.4; 56.5; 56.6; 58.6; 73.90;

73.93;171.88; 171.91.
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B 345/3F [M+HY: m/z= 'H-NMR (CDCls): 0.44-0.48 (2 H, m); 0.75-0.80 (2 H, m); 1.22-1.34 (2
[/ 68% 3434,R, =03 H, m); 1.45 (2 H,t,J= 6.8 Hz); 1.64-1.73 (2 H, m); 1.78-1.96 2 H, m);
. min. 2.03 (6 H, s); 2.20-2.34 (2 H, m); 2.55-2.62 (6 H, m); 3.34 (3 H, 5); 7.23-
7.40 (5 H, m).
BC-NMR (CDCh): 11.6 (2 C); 31.13 (2 C); 34.5 (2 C); 38.1 (2 C); 38.3; 41
389 2;54.2;54.7; 59.6; 60.3; 60.6; 66.2; 126.4; 127.6 (2 C); 127.8 (2 C); 136.6.
HHI24b/45E | m/z: [M+H]* = 'H-NMR (CDCl;): 0.92 (6 H, d, ] = 6.6 Hz); 1.34-1.60 (5 H, m); 1.70-1.80
1t/ 65% 349.3, R, =26 (3 H, m); 1.90-2.09 (3 H, m); 2.11 (6 H, s); 2.17 (2 H, 5); 3.20 (2 H, s);
min. 3.24-330(2H, m);6.85(1 H,d, J=3.1Hz);7.05(1 H,dd, J=5.1 and 3.5
Hz); 7.24 (1 H, d, ] = 5.0 Hz).
BC-NMR (CDCl5): 22.5; 25.9; 32.7; 32.8; 35.5; 36.0; 38.1; 40.7; 44.4;
370 57.8;59.3; 123.5; 124.9; 126.3; 173 4.
B T/EEL | [M+H]": m/z= 'H-NMR (CDCl5): 0.84-0.89 (2 H, m); 1.14-1.22 (2 H, m); 1.23-1.36 (2
62% 380.4,R =27 H, m); 1.51-1.71 (4 H, m); 1.79-1.85 (2 H, m); 1.86—1.98 (2 H, m); 2.00
min. (2.8 H,5); 2.03 (3.2 H, 5); 2.12-2.40 (2 H, m); 2.46-2.55 (2 H, m); 3.37
(1.1 H, s); 3.38 (0.9 H, s); 3.40-3.50 (2 H, m); 7.20-7.40 (5 H, m).
BC-NMR (CDCls): 9.4; 13.97; 13.99; 30.1; 30.2; 30.5; 30.6; 31.0; 31 .2;
32.0;32.5;35.7;37.5;37.9; 38.0; 40.4; 42.2; 44 .0; 45.0; 55.2; 56.5; 60.7;
123.16; 123.25; 126.4; 126.6; 127.5; 127.6; 127.69; 127.74; 137.0; 169.8;
371 169.8.
EH18/EE L | [MHH]: m/z= 'H-NMR (CDCls): 0.85-0.90 (2 H, m); 1.17-1.26 {2 H, m); 1.32-1.46 (2
59% 386.3,R, =27 H, m); 1.56-1.77 (4 H, m); 1.80—1.87 (2 H, m); 1.89-2.05 (4 H, m); 2.06—
min. 2.25 (6 H, m); 2.49-2.57 (2 H, m); 3.31 (0.4 H, 5); 3.36 (1.6 H, 5); 3.41—
3.55 (2 H, m); 6.83-6.88 (1 H, m); 7.01-7.07 (1 H, m); 7.21-7.26 (1 H, m).
BC-NMR (CDCl5): 9.4; 30.1; 30.2; 31.0; 32.1; 32.5; 32.9; 33.2; 37.1;
38.05;38.12; 40.0; 40.2; 42.0; 42.1; 43.9; 44.2; 45.1; 45.8; 55.4; 56.6,
- 59.8;114.6; 123.2; 123.3; 123.4; 123.5; 124.8; 126.13; 126.18; 126.3;
372 169.7.
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TG 18/BE1L/ | m/z: [M+H]'= 'H-NMR (CDCl): 0.64-0.68 (2 H, m); 0.83—0.87 (2 H, m); 1.35-1.45 (2
80% 377.3 (717 %) H, m); 1.63 (1.2 H,1, ) =7.2 Hz); 1.66—1.78 (2 H, m, overlapped); 1.72
{MH-NHMe,]"= (0.8 H,t,} = 7.2 Hz); 1.94-2.21 (4 H, m, overlapped); 2.09 (2.5 H, s); 2.11
332.3(100%), R, | (3.5H,5s);2.67(2H,d,J=3.3 Hz);3.28 (1.2 H,s),3.30 (1.8 H, s); 3.37
=2.7 min. (0.8H,5);340(1.2H,s);3.49(0.8H,t,J=7.1Hz);3.56 (1.2H,t,J=7.1
Hz); 6.84-686 (1 H, m); 7.02-7.06 (1 H, m); 7.22-725 (1 H, m).
BC-NMR (CDCl;): 11.8; 11.87; 11.90; 31.0; 31.2; 32.8; 33.2; 35.4; 37.0;
38.1;38.4;38.7,40.1;42.1; 441, 45.5;, 54.42; 54 44; 55.6; 57.2, 59.7,
373 59.76; 59.81; 123.3; 123.4; 124.8; 125.0; 126.1; 126.3; 169.2; 169.3.
HFHE7V/EY | m/z: [MHH]'= 'H-NMR (CDCL): ): 0.64-0.68 (2 H, m); 0.83-0.88 2 H, m); 1.32 2 H,
65% 371.4 (100 %) ddd, J=13.6,8.0and 3.0 Hz); 1.56 (1.2 H, t, J = 7.2 Hz); 1.62-1.70 2 H,
[MH-NHMe,]'= m, overlapped); 1.65 (0.8 H,t,J =7.2 Hz); 1.86-1.99 2 H, m); 2.03 (2 H,
326.3 (87 %), Ry= | 5);2.04 (4 H,s);2.16-2.25 (0.8 H, m); 2.27-2.35 (1.2 H, m); 2.66 (0.8 H,
2.8 min. s),2.68 (1.2 H,s);3.28 (1.2 H,s);3.31 (1.8 H,5s); 3.41 (0.8 H,s);3.44 (1.2
H;s);3.47(1.2H,t,J=72Hz);,3.54 (0.8 H,t,]=7.2 Hz); 7.26-7.32 (3
H, m); 7.35-7.41 (2 H, m).
*C-NMR (CDCl;): 11.90; 30.0; 30.7; 31.2; 31.5; 35.8; 37.6; 38.0; 38.1;
38.4;38.8;40.3;42.4; 44.1, 45.5,; 54.45; 54.46; 55.4; 57.0; 59.80; 59.83;
374 60.8; 126.5; 126.7; 127.56; 127.62; 127.68; 127.75; 169.27; 169.31.
364 & m/z: [M+H]"= 'H-NMR (CDCl3): 0.91 3 H,t,J=7.2 Hz); 1.16-1.46 (10 H, m); 1.51—
BR VAR 335.4 (100 %), R, 1.94 (10 H, m); 2.10-2.17 2 H, m); 2.20 3 H, s); 2.22 (3 H, 5); 2.35 (2 H,
37% =3.1 min. dd; J =7.4-2.7 Hz); 2.66-2.78 (1 H, m); 3.19 (1.2 H, s5); 3.26 (0.8 H, s);
3.43-3.49 (2 H, m).
BC-NMR (CDCl;): 14.16; 14.18; 18.74; 18.75; 23.7; 23.8, 26.1; 26.6; 28.0;
28.57; 28.62; 28.9; 30.2; 30.4; 30.6; 30.8; 32.3; 32.4; 33.8; 36.3; 37.3;
375 37.4;403;41.2;41.6;42.2;44.1,45.3; 56.4; 56.6; 58.7; 171.06; 171.08.
Bl 162 m/z: [M+H]' = 'H-NMR (CDCl5): 0.93 (6 H, d, J = 6.6 Hz); 1.33-1.42 (4 H, m); 1.57 (1 H,
BR 31k 343.4,R, =27 td, J=13.4 and 6.7 Hz); 1.61-1.78 (3 H, m); 1.85-2.03 (1 H, m); 2.05 (6
78% min. H,s); 2.12 (2 H, s); 2.14-2.32 (2 H, m); 3.23 (2 H, s); 3.25-3.30 (2 H, m);
727-732(3 H, m); 7.36-7.42 2 H, m).
BC-NMR (CDCly): 22.5; 25.9; 30.2; 32.9; 35.7; 36.0; 38.0; 40.7; 44.6;
376 57.7;126.8;127.5; 127.8; 173.5.
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B 24b/45¢ | m/z: [M+H]" = 'H-NMR (CDCl;): 0.90 (6 H, d, J = 6.7 Hz); 1.43-1.52 (2 H, m); 1.56-1.71
1t/ 50% 3353,R,=24 (1 H, m); 1.72-1.82 (2 H, m); 1.84-1.95 (1 H, m); 1.97-2.10 (3 H, m); 2.11
. min. (6 H,s);220 (2 H,s);3.06(2H,d,J=7.5Hz); 321 2H,s);6.86 (1 H,d,
J=30Hz);7.05(1 H,dd, J=5.1 and 3.5 Hz); 7.25 (1 H. d, ] =4.7 Hz).
BC-NMR (CDCl;): 20.1; 26.7; 32.7; 35.6; 38.0; 40.7; 44.2; 50.0; 59.3;
377 123.5;124.9; 126.3; 173.9.
BHI162 & | m/z: [M+H] = 'H-NMR (CDCl3): 0.90 (6 H, d, J = 6.6 Hz); 1.34-1.43 2 H, m); 1.71-1.79
B2 3/65t1k/ 3294,R,=24 (3 H, m); 1.85-2.02 (3 H, m); 2.04 (6 H, s); 2.15 (2 H, s5);2.16-2.25 (1 H,
63% min. m); 3.07 2 H,d,J=7.5 Hz); 3.24 (2 H, s5); 7.26-7.31 (3 H, m); 7.36-7.41
(2 H, m).
BC-NMR (CDCls): 20.1; 26.7; 30.2; 32.9; 35.7; 38.0; 44.5; 50.0; 58.6;
378 126.8; 127.4; 127.8; 174.0.
B T1/BEL | [M+H]": m/z= 'H-NMR (CDCl;): 0.75 (2 H, br s); 0.94-1.00 (2 H, m); 1.20-1.35 2 H,
71% 3714,R,=2.7 m); 1.44-1.70 (4 H, m); 1.76-1.98 (2 H, m); 2.04 (6 H, 5); 2.21 (0.6 H, br
min. s); 2.37 (1.4 H, brs); 3.32 (3 H, s); 3.36-3.48 (2 H, m); 3.45 (2 H, s); 3.61
(1.7 H, s); 3.69 (0.3 H, brs); 7.20-7.44 (5 H, m).
PC-NMR (CDCls): 10.5; 26.5; 29.5; 30.0; 30.6; 30.7; 31.7; 35.9; 38.0;
379 42.0;44.3;44.8; 56.1; 58.7; 77.4; 126.7; 127.7; 170.9.
B T1/EE | [M+H]: m/z= 'H-NMR (CDCl3): 1.20-1.35 (2 H, m); 1.27 (6 H, s); 1.49 (2 H, br s);
76% 3734,R =28 1.58-1.68 (2 H, m); 1.91 (2 H, brs); 2.04 (6 H, s); 2.30 (2 H, brs); 3.35 (3
min. H, s); 3.45 (2 H, s); 3.47-3.60 (4 H, m); 7.24-7.44 (5 H, m).
C-NMR (CDCls): 22.9; 30.9; 38.0; 43.4; 46.1; 59.3; 80.2; 126.5; 127.7;
380 127.6; 174 8.
B 71/EY | [MHH]: m/iz= 'H-NMR (CDCl5): 1.17-1.33 (2 H, m); 1.42-1.48 (2 H, m); 1.49-2.00 (8
65% 385.4,R, =29 H, m); 2.03 (6 H, s); 2.14-2.38 (2 H, m); 2.39-2.50; (2 H, m); 3.30-3.50 (7
min. H, m); 3.61 (0.6 H, 5); 3.62 (1.4 H, s); 7.22-7.44 (5 H, m).
BC-NMR (CDCly): 15.3; 28.3; 28.5; 30.1; 30.6; 30.8; 31.6; 35.7; 38.0;
- 38.1;38.2;39.5;42.4;44.3;44.9; 48.7; 48.8; 55.3; 56.3; 59.1; 59.3; 61.1;
381 77.6;,77.7; 126.5; 127.7, 136.1; 137.3; 174.8; 175.2.
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382

B 18/8E Y/

58%

m/z: [M+H]" =
377.3,R,=2.9

min.

'H-NMR (CDCl;): 1.34-1.44 (2 H, m); 1.55-1.76 (6 H, m); 1.77-1.90 (1
H, m); 1.90-2.10 (3 H, m); 2.11 (6 H, 2 5); 2.14-2.22 (2 H, m); 2.50-2.60
(2 H, m); 3.091 and 3.094 (3 H, 2 s); 3.41 and 3.42 (2 H, 2 5); 3.50-3.55 (2

H, m); 6.85-6.89 (1 H, m); 7.02-7.07 (1 H, m); 7.23-7.26 (1 H, m).

BC-NMR (CDCL3): 12.7; 12.8; 29.8; 30.0; 30.1; 30.6; 31.3; 32.9; 33.0;
38.0;38.1;392;42.1;44.6;44.7; 51.3; 51.4; 55.9; 56.7, 59.9; 81.8; 82.1;

123.3; 123.4; 124.9; 125.0; 126.1; 126.2; 170.5; 170.8.

383

B 18/

78%

[M+H]": m/z=
377.3,R( =26

min.

'H-NMR (CDCl;): 0.74 (2 H, br s); 0.96 (2 H, m); 1.37 (2 H, ddd, J = 13.7,
10.4 and 3.5 Hz); 1.50-1.74 (4 H, m); 1.80-2.02 (2 H, m); 2.11 (6 H, s);
2.13-2.28 (2 H, m); 3.31 3 H, 5); 3.33-3.39 (2 H, m), 449 (2 H, s); 3.57
(1.4 H, brs); 3.71 (0.6 H, brs); 6.84 (1 H, brd, J = 3.2 Hz); 6.99-7.08 (1

H, m); 7.23 (1 H, brd, J =4.6 Hz).

"C-NMR (CDCL,): 10.5;26.6; 30.6; 31.4; 32.9; 33.1; 35.5;37.1; 38.1;
39.6;41.7;44.5;44.9; 56.1; 58.7; 60.2; 77.3; 123.6; 125.2; 126.3; 142.0;

143.7,170.9.

384

HE 18/

76%

[M+H)*: m/z=
3793,R, =28

min,

'H-NMR (CDCl;): 1.25 (6 H, s); 1.32-1.43 (2 H, m); 1.47-1.61 (2 H, brs);
1.62-1.71 (2 H, m); 1.95 (2 H, brs); 2.02-2.20 (8 H, br s); 3.34 (3 H, 5);
343(2H,s);3.46 (2H,brs); 3.54 (2 H, verybrs); 6.84 (1 H,d,J=3.0

Hz); 7.03 (1 H,dd, J=5.1 and 3.5 Hz); 7.23 (1 H, d, ] = 4.9 Hz).

"C-NMR (CDCl): 22.7;30.7; 33.0; 38.1; 43.4; 46.0; 57.2; 59.1; 59.8;

80.2;123.4;124.8;126.1;174.6.

385

FIB1 18/8E 1L/

65%

[M+H])": m/z=
391.3,R,=29

min,

'H-NMR (CDCl;): 1.28-1.42 (2 H, m); 1.49-1.55 2 H, m); 1.56-1.76 (4
H, m); 1.76-2.24 (12 H, m); 2.35-2.48 (2 H, m); 3.32 (1.4 H, s); 3.33 3 H,
s); 3.37 (0.6 H, s); 3.42-3.52 (2 H, m); 3.61 2 H,s);6.83 (1 H,dd,J=3.5

and 0.9 Hz); 7.00-7.05 (1 H, m); 7.20-7.25 (1 H, m).

BC-NMR (CDClLy): 15.24;15.27; 28.4; 28.5; 30.5; 31.3; 32.9; 33.0; 35.0;
38.1;39.1;42.1,44.3;44.7, 48.7; 48.8; 55.3; 56.5; 59.0; 59.3; 59.9; 60.1;

77.57,77.63;,123.1; 123.3;124.7, 125.1; 126.1; 126.3; 174.8; 175.0.
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FH 24b/5E | m/z: [M+H]™= 'H-NMR (CDCl;): 0.40-0.44 (2 H, m); 0.75-0.78 (2 H, m); 1.43—1.49 (2
1K/ 67% 377.3 (100 %) H, m); 1.74-1.80 (4 H, m); 1.93-2.13 (4 H, m, overlapped); 2.10 (6 H, s),
R [MH-NHMe,]'= | 2.17 (2 H,s);3.25 (3 H, 5); 3.29 (2 H, s5); 3.40-3.43 (2 H, m); 6.85 (1 H,
332.3(65%),Ry= | dd,}=3.6and 1.1 Hz); 7.04 (1 H, dd, J = 5.1 and 3.6 Hz); 7.24 (1 H, dd, J
. 2.4 min. =5.1and 1.1 Hz).
BC-NMR (CDCly): 12.0;30.4; 32.8; 34.5; 38.1; 39.9; 44.4; 53.8; 59.3;
386 60.0; 123.5; 123.9; 126.3; 173 6.
HFH162 2 | m/z [M+H]'= 'H-NMR (CDCl;): 0.41-0.44 (2 H, m); 0.76-0.79 (2 H, m); 1.37 (2 H, ddd;
B2 3/tefk/ 371.4 (100 %) J=13.1,10.4 and 3.0 Hz); 1.71-1.79 (4 H, m); 1.89-2.04 (2 H, m,
66% [MH~NHMe,]"= overlapped), 2.03 (6 H,s);2.12(2 H,s);2.15-230(2H, m); 3.26 3 H,
326.3 (51 %), R,= | s); 3.33 (2 H, s); 3.40-3.44 (2 H, m); 7.28-7.30 (3 H, m); 7.36-7.40 (2 H,
2.5 min. m).
BC-NMR (CDCl;): 12.1; 30.3; 30.4; 33.0; 35.7; 38.0; 39.9; 44.7; 53.9;
387 58.8; 60.0; 126.7; 127.5; 127.8; 173.6.
FH 364 5 m/z; [M+H]'= 'H-NMR (CDCl;): 0.92 (3 H, dt, J = 7.2 and 2.0 Hz); 1.22-1.33 (8 H, m););
B2 18R/ 365.4 (100 %), R, | 1.37-1.44 (2 H, m); 1.55-1.74 (8 H, m, overlapped); 1.70 (1 H,t, J=7.3
29% = 3.0 min. Hz, overlapped); 1.77 (1 H, t, J = 7.1 Hz); 2.12-2.19 (2 H, m); 2.22-2.30 (6
H, m); 2.58 (0.8 H, s); 2.60 (1.2 H, br. s); 3.23 (3 H, 5); 3.30 (1 H, 5); 3.35
(1 H, br s); 3.49-3.57 (2 H, m).
BC-NMR (CDCls): 12.57; 12.59; 14.1; 14.2; 23.71; 23.74; 26.0; 26.6; 27.9;
28.7; 30.1; 30.5; 30.6; 30.8; 34.2; 36.5; 37.4; 40.2, 40.4; 40.6;, 42.1; 44.2,
388 45.8; 50.20; 50.23; 79.47; 79.52; 169.5; 169.6.
BEHi364 % | m/z: [M+H]'= 'H-NMR (CDCl): 0.91 (3 H, J = 7.3 =Hz); 1.18-1.69 (14 H, m); 1.71 (1
R 1L/ 351.4(100%),R, | H,t,J=72Hz),; 1.79 (1 H,t,J=7.1 Hz); 2.10-2.19 2 H, m); 2.21 3 H,
41% =2.7 min. $),2.25 (3 H, brs); 2.28-2.39 (2 H, m); 2.64-2.76 (1 H, m); 3.21 (1 H, br
s);3.28 (1 H, s); 3.40-3.36 (2 H, m); 3.50 (1 H, , J = 7.3 Hz); 3.71-3.77 (1
H, m); 3.82-3.88 (1 H, m); 3.94-3.98 (1 H, m).
*C-NMR (CDCL): 14.1; 14.2, 23.7; 23.8; 26.1; 26.7; 28.0; 28.91; 28.93;
- 30.1; 30.2; 30.4; 30.5, 30.7; 32.3; 33.9; 35.36, 35.41; 36.1; 37.4; 38.1, 38 4,
389 40.3;42.2; 44 2; 453, 56.5; 58.5; 67.6; 73.32; 73.35; 170.4; 170.5.
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TN 7TV | m/z: [M+H]" = 'H-NMR (CDCl3): 1.22-1.35 (2 H, m); 1.47-1.53 (1 H, m); 1.55-1.75 (4
62% 3714,R,=3.0 H, m); 1.80-2.00 (4 H, m); 2.03 and 2.04 (6 H, 2 s); 2.06-2.20 (2 H, m);
min. 2.23-234(1 H,m); 2.51-2.60 (2 H, m); 3.09 3 H, s); 3.43 and 345 (2 H,
2s); 3.47-3.53 (2 H, m); 7.27-7.33 (3 H, m); 7.34-7.40 (2 H, m).
BC-NMR (CDCl5): 12.7; 12.8; 30.0; 30.1; 30.2; 30.5; 30.8; 31.6; 35.1;
38.0;38.1;39.5;42.4; 44,6, 44.7; 51.3; 51.4; 55.8; 56.5; 60.9; 81.8; 82.1;
390 126.5; 126.7; 127.6; 127.7; 127.74; 170.5; 170.8.
BB 318/ | m/z [M+H] = "H-NMR (CDCL): 0.70-0.78 (2 H, m); 0.94-0.99 (2 H, m); 1.35-1.44 (2
65% 3913,R, =29 H, m); 1.53-1.70 (4 H, m); 1.73-1.97 (3 H, m); 2.00-2.10 (1 H, m); 2.13 (6
min. H, brs); 2.46 (3 H, s); 3.32 (3 H, s); 3.42-3.50 (2 H, m); 3.44 (2 H, 5); 3.57
(2 H, brs); 6.59-6.64 (1 H, m); 6.65—6.70 (1 H, m).
BC-NMR (CDCLs): 10.5; 15.2; 26.6; 30.8; 31.5; 32.7; 33.1; 35.7; 38.1;
391 41.8;44.5,45.0; 50.8; 56.1; 58.7, 60.3; 77.4; 124.5; 125.2; 137.9; 171.0.
HE 31/ | m/z: [M+H] = 'H-NMR (CDCls): 1.32-1.42 (2 H, m); 1.49-1.62 (3 H, m); 1.63-1.96 (6
62% 405.3,R,=3.0 H, m); 1.97-2.08 (3 H, m); 2.10 and 2.13 (6 H, 2 5); 2.37-2.45 (2 H, m);
min. 246 (3H,s);333(3H,s);3.32and 3.37 (2 H, 2 5); 3.42-3.52 (2 H, m);
3.62 (2 H, 5); 6.57-6.63 (1 H, m); 6.64—6.69 (1 H, m).
BC-NMR (CDCLy): 15.2;28.4;28.5; 30.7; 31.6; 32.7; 33.0; 35.4; 38.1;
39.2,42.3;44.3,44.9;48.7, 48.8; 55.3; 56.5; 59.1; 59.3; 60.0; 77.6; 124.3;
392 124.5;124.8; 125.1; 137.7; 175.0; 175.2.
B 31/EA | m/z [M+H] = 'H-NMR (CDCl): 1.26 (6 H, s); 1.39 (2 H, ddd, J = 13.6 and 10.3 and 3.5
60% 393.3,R, =30 Hz); 1.50-1.72 (5 H, m); 1.81-1.97 (2 H, m); 1.81-1.97 (2 H, m); 2.00—
min. 2.10(1 H,m); 2.12(6 H, 5); 247 3 H, 5); 3.35 (3 H, 5); 3.44 2 H, br s);
3.54 (2 H, br s); 6.60-6.64 (1 H, m); 6.66-6.70 (1 H, m).
C-NMR (CDCL): 15.2;22.9; 30.9; 33.0; 38.1; 43.5; 46.2; 56.8; 59.2;
393 60.1; 80.2; 124.4; 125.0; 137.8; 174.8.
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EHTI/ERY | [M+HH]: m/z= 'H-NMR (CDCL;): 1.24-1.34 (2 H, m); 1.36 (2.7 H, 5); 1.38 (3.3 H, s);
51% 3824, R, =28 1.53-1.59 (1.1 H, m); 1.60-1.72 2.9 H, m); 1.84-1.98 (4 H, m); 2.03 (2.7
. min. H,s);2.05 (3.3 H,s);2.14-2.37 (2 H,m); 2.38-2.48 (2 H, m); 3.36 (1.1 H,
). 3.40 (0.9 Hs); 3.46 (2 H, t, ] = 7.0 Hz); 7.22-7.42 (5 H, m).
BC-NMR (CDCl;): 26.5; 30.1; 30.2; 30.6; 30.7; 31.2; 31.4; 31.8; 31.9;
32.00; 32.02; 35.5;35.7; 37.5; 37.9; 38.0; 40.37; 40.41;42.2; 44.2; 449,
55.2;56.4; 60.9; 124.5; 124.7, 126.4; 126.8; 127.4; 127.6; 127.7; 127.8;
394 137.0; 169.8.
BEH18/E L/ | [M+H]: m/z= 'H-NMR (CDCl5): 1.34-1.46 (2 H, m); 1.36 (2.7 H, s); 1.37 (3.3 H, s);
64% 3883,R, =28 1.58-1.76 (4 H, m); 1.85-2.04 (4 H, m); 2.05-2.21 (2 H, m); 2.09 2.7 H,
min. s); 2.12 (3.3 H, s); 2.38-2.47 (2 H, m); 3.32 (1.2 H, 5); 3.36 (0.8 H, s); 3.48
(@ H,t,J=7.2Hz); 6.82-6.88 (1 H, m); 7.01-7.07 (1 H, m); 7.21-7.26 (1
H, m).
BC-NMR (CDCl;): 26.4; 26.5; 30.0; 30.2; 30.6; 31.0; 31.2; 31.8; 31.9;
32.0;32.9;33.1; 35.1; 35.6;, 35.7;, 36.8; 37.9; 38.1; 40.0; 42.1; 44.2; 44.9;
395 55.4; 56.4;,59.9; 123.4; 123.6; 124.60; 124.64; 124.9; 126.2; 126.2; 169.8.
B 425/B5 m/z: [MH- 'H-NMR (CDCl;): 0.70-0.78 (2 H, m); 0.93-1.00 (2 H, m); 1.32-1.42 (2
1k/ 24% HNMe,]* =366.2 | H, m); 1.54-1.70 (4 H, m); 1.80-2.00 (4 H, m); 2.04-2.10 (1 H, m); 2.13 (6
(100%),R,=3.0 | H,brs);3.32(3 H, s); 3.42 (2 H, s); 3.44-3.50 (1 H, m); 3.54-3.76 (2 H,
min. m); 6.61 (1 H,brd,J=3.6Hz);6.84 (1 H,brd,J=2.7 Hz).
BC-NMR (CDCl;): 10.5;26.6; 30.6; 31.3; 32.4; 32.8; 35.4; 38.0; 41.8;
396 44.4; 44.9; 56.1; 58.7; 60.4; 77.5; 124.6; 125.5; 171.0.
B 425/85 m/z: [MH- 'H-NMR (CDCl;): 1.30-1.41 (2 H, m); 1.52-1.77 (6 H, m); 1.78-2.08 (6
1t/ 24% HNMe,]"=380.2 | H,m); 2.10and2.11 (6 H,2s);2.37-2.48 (2 H, m); 3.33 and 3.37 (5 H, 2
(100 %), R,=3.2 s); 3.44-3.57 (2 H,m);3.62 (2 H,s); 6.60 (1 H, d, ] =3.8 Hz); 6.82-6.86
min. (1 H, m).
- BC-NMR (CDCl;): 15.3; 28.4; 28.5; 30.5; 31.4; 32.5; 32.7; 35.2; 38.1,
39.2;42.2;44.3;449; 48.7; 48.8; 55.4; 56.5; 59.1; 59.3; 60.5; 77.6; 77.7,
- 397 124.5;125.4;125.5; 127.8, 175.0; 175.2.
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I 425/8% m/z: [MH- 'H-NMR (CDCl3): 1.26 (6 H, s); 1.34-1.42 (2 m); 1.50-1.70 (5 H, m);
1k/ 28% HNMe,]*=368.2 | 1.80-1.95(2 H, m); 1.95-2.10 (2 H, m); 2.11 (6 H, 5); 3.35 3 H, 5); 3.44 (2
(100 %), R,=13.1 H,s); 3.44-3.60 (3 H, m); 6.60 (1 H,brd, ) =3.5Hz); 6.84 (1 H,brd, J =
min. 3.6 Hz).
BC-NMR (CDCl3): 22.9; 30.7; 31.5; 32.7; 37.9; 38.0; 43.6, 46.2; 57.5;
398 59.2; 60.4; 80.2; 124.4; 125.2; 125.5; 174.8.
B 432/452 [M+H]": m/z = 'H-NMR (CDCl3): 0.90 3 H, t, J = 7.2 Hz); 1.10-1.45 (10 H, m); 1.46—
1k 76% 3514, R, =26 1.80 (7 H, m); 2.20-2.18 2 H, m); 2.19 (6 H, s); 2.23 2 H, m); 3.13 2 H,
min. s); 3.26-3.30 2 H, m); 3.35 (1 H, dd; ) =83 and 6.9 Hz); 3.72 (1 H, dd, J
=15.4 and 7.7 Hz); 3.80-3.92 (2 H, m).
BC-NMR (CDCls): 14.2;23.6; 26.5; 28.2; 30.7; 30.6; 32.1; 32.4; 35.5;
399 36.8;37.3;41.5;45.3; 55.8; 57.6; 67.7; 73.0; 76.7; 77.0; 77.2;, 173.9.
B 433/ [M+H]*: m/z= 'H-NMR (CDCl3): 0.90 (3 H, t, 1 =7.1 Hz); 1.10-1.42 (10 H, m); 1 46—
1/ 59% 3514, R, =24 1.80 (7 H, m); 2.02-2.19 2 H, m); 220 (6 H, s); 2.26 (2 H, 5); 3.10 2 H,
min. s):3.26 2 H,t,J=7.4 Hz); 3.35 (1 H, dd, J = 8.3 and 6.9 Hz); 3.70-3.77
(1 H, m); 3.80-3.93 (2 H, m).
BC-NMR (CDCl;): 14.0; 23.8; 26.5; 28.5; 30.4; 30.6; 31.8; 32.3; 35.9,
400 36.8;37.3; 41.2; 43.2; 56.0; 59.8; 67.9; 73.2; 173.7.
B 432/15 [M+H]": m/z= 'H-NMR (CDCl): 0.87 2 H, m); 0.91 3 H, t,J=7.2 Hz); 1.10-1.44 (12
1k 67% 3464, R, =26 H, m); 1.52-1.64 (2 H, m); 1.66—1.80 (4 H, m); 2.20 (6 H, 5); 2.25 (2 H, s);
min. 3.26 (2 H,s);3.46 2 H, m).
BC-NMR (CDCl;): 7.6; 13.9; 14.2; 23.8; 26.4; 28.4; 30.7; 30.8; 31.8; 32.1;
401 32.6;35.7;37.2; 41.1; 45.2; 55.8; 58.7; 123.0; 174.4.
B 43315 [M+H]": m/z= 'H-NMR (CDCl;): 0.83-0.88 (2 H, m); 0.90 (3 H, t, J = 7.1 Hz); 1.12-1.45
1/ 37% 346.4,R, =23 (12 H, m); 1.50-1.84 (6 H, m); 2.20 (6 H, 5); 2.27 (2 H, s); 3.22 2 H, s);
min. 3472 H,1,)=72Hz).
BC-NMR (CDCL): 7.5; 14.1; 14.0; 23.8; 26.5; 28.6; 30.6; 31.8; 32.5; 36.0;
402 37.3;41.1;43.0; 56.0; 60.7; 122.8; 174.2.

256




201607923

BHHI432/8% | [M+H]: m/z= 'H-NMR (CDCl3): 0.90 3 H, t, J = 7.2 Hz); 1.12-1.44 (8 H, m); 1.52—1.64
1k 57% 3604,R, =28 (2H, m); 1.67-1.77 2 H, m); 1.92-1.98 (2 H, m); 1.92-1.98 (2 H, m);
; min. 1.99-2.18 (4 H, m); 2.19 (6 H, 5); 2.24 (2 H, s5); 2.43-2.58 2 H. m); 3.19 (2
H, s); 3.34-3.40 (2 H, m).
BC-NMR (CDCL;): 14.2; 16.9; 23.8; 26.4; 28.4; 30.5; 32.0; 33.7; 34.7,
403 1 35.6;37.3;39.1;45.2; 53.4; 55.9; 58.0; 124.2; 174.1.
HH1433/4% | (M+H]: m/z= 'H-NMR (CDCl3): 0.90 (3 H, t, J = 7.1 Hz); 1.10-1.45 (10 H, m); 1.46—
1K/ 57% 3604,R,=2.6 1.82 (4 H, m); 1.86-2.24 (6 H, m); 2.21 (6 H, s); 2.27 (2 H, s); 2.48-2.58 (2
min. H, m); 3.16 (2 H, s); 3.33-3.41 (2 H, m).
BC-NMR (CDCly): 14.5; 17.2; 24.1; 26.8; 28.9; 30.9; 32.1; 32.3; 34.0;
404 2 35.2;36.2;37.6;39.3; 434, 56.2; 60.5; 124.5; 174 .4.
BRI T1/EE | m/z: [M+H]" = 'H-NMR (CDCl;): 0.40-0.46 (2 H, m); 0.70-0.77 (2 H, m); 1.20-1.36 (2
60% 3854, R, =29 H, m); 1.52-1.57 (2 H, m); 1.60-1.70 (2 H, m); 1.85-2.00 (4 H, m); 2.03
min. and 2.05 (6 H, 2 s); 2.17-2.36 (2 H, m); 2.41-2.48 (2 H, m); 3.23 and 3.25
(3 H,25s);3.39and 3.40 2 H, 2 5); 3.43-3.50 (2 H, m); 7.26-7.33 (3 H,
m); 7.34-7.41 (2 H, m).
BC-NMR (CDCls): 12.27; 12.3; 28.0; 28.1; 30.1; 30.6; 30.64; 31.0; 31.3;
31.4;36.0; 37.6; 38.0; 38.1; 40.4; 42.3; 44.0; 45.0; 53.75; 55.2; 56.4; 60.9;
405 1 61.56; 61.59; 126.5; 126.7; 127.6; 127.63; 127.7; 127.74; 171.7.
B 432/452 M+H]": m/z = TH-NMR (CDCl3): 0.91 3 H, t, J = 7.1 Hz); 1.10-1.40 (10 H, m); 1.52—
1K/ 66% 365.4,R,=2.9 1.80 (6 H, m); 1.82-1.94 (4 H, m); 2.06-2.18 (2 H, m); 2.21 (6 H, s5); 2.24
min. (2H,s);3.16 3H,5s);3.18 (2 H, s); 3.23-3.29 (2 H, m).
BC-NMR (CDCly): 12.5; 14.2; 23.8; 26.5; 28.4; 30.8; 31.2; 32.0; 32.2;
406 1 35.5;37.4;,37.9; 45.4; 49.3; 56.8; 58.4; 78.3; 173.8.
BB 426/K8 m/z: [M+H]'= 'H-NMR (CDCl3): 1.31-1.42 (2 H, m); 1.54-2.04 (14 H, m); 2.11 (2 H, s);
14/ 91% 409.3 (58 %) 2.12 (4 H,5);2.39-2.46 2 H, m); 3.33 3 H, s); 3.44-3.53 (2 H, m); 3.62 (2
[MH-NHMe,|*= H, s); 6.36-6.39 (1 H, m); 6.41-6.43 (1 H, m).
364.3 (100 %), R,
- BC-NMR (CDCls): 15.3; 28.45; 28.52; 30.6; 31.4; 32.2; 32.5; 35.2, 38.1;
= 3.0 min.
39.3;42.3;44.3;44.9; 45.3,47.3,48.7, 48.8, 55.4; 56.5, 59.1; 59.3; 77.6;
407 1 77.7; 106.0; 106.2; 106.3; 121.4; 162.5, 165.4, 175 2.
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TI61433/5¢ | IM+H)": m/z = 'H-NMR (CDCls): 0.89 (3 H, t, J = 7.2 Hz); 1.10-1.42 (10 H, m); 1.52—
1/ 43% 3373,R,=2.1 1.62 (2 H, m); 1.66-1.78 (2 H, m); 1.87 (2 H, dd, J = 14.5 and 7.4 Hz);
min. 219 (6 H,s); 224 (2 H,s); 290-3.02 (1 H,m); 3.09 2 H,s); 3.18 2 H, ¢,
J=7.1Hz);4372H,,J]=6.1Hz);4.77 (2 H,dd, J=7.7 and 5.9 Hz).
BC-NMR (CDCls): 14.0; 23.6; 26.6; 28.6; 30.5; 31.2; 31.8; 32.9;35.7;
409 37.1,40.0;43.1;55.9; 59.9; 77.5; 173.9.
TEE 432/55% [M+H]" m/z= 'H-NMR (CDCl3): 0.91 (3 H, t, J = 7.2 Hz); 1.10-1.40 (10 H, m); 1.52—
1k/35% 337.4,R, =25 1.64 (2 H, m); 1.66-1.78 (2 H, m); 1.89 (2 H, dd, J = 14.5 and 7.5 Hz);
min. 220(6 H,s);2.23 2 H,5);2.90-3.02 (1 H, m); 3.14 2 H, s); 3.19 2 H, t,
J=7.1Hz);438(2H,t,)=6.1 Hz);4.78 (2 H, dd, J = 7.7 and 6.0 Hz).
BC-NMR (CDCls): 14.2;23.8; 26.4; 28.4; 30.7; 31.1; 32.0; 33.0; 35.5;
410 37.2,402;45.1;55.8;,57.7,77.6; 173.9.
TEE 426/88 m/z: [M+H]'= 'H-NMR (CDCl5): 0.72-0.76 (2 H, m); 0.94-0.98 (2 H, m); 1.35-1.42 (2
1/ 45% 395.3 (55 %) H, m); 1.58-1.68 (4 H, m); 1.82-1.95 (2 H, m); 1.95-2.15 (2 H, m,
[MH-NHMe,]’= overlapped); 2.12 (6 H, s); 3.32 (3 H, s); 3.33-3.40 (0.7 H, m); 3.43-3.50
350.2 (100 %), R, (1.1 H, m, overlapped); 3.44 (2 H, s); 3.56 (1.3 H, br. s); 3.72 (0.7 H, br. s);
=2.7 min. 6.36-6.40 (1 H, m); 6.41-6.43 (1 H, m).
BC-NMR (CDCly): 10.5; 26.6; 30.6; 31.4; 32.1; 32.6; 35.5; 38.1;41.9;
411 44.5;56.2; 58.7;,60.2; 77.5; 106.3; 121.3; 126.5; 165.4; 171.0.
HH 188k | m/z [M+H]' = 'H-NMR (CDCl;): 0.41-0.46 (2 H, m); 0.71-0.77 (2 H, m); 1.23-1.45 (2
29% 3913, R =28 H, m); 1.58-1.74 (5 H, m); 1.87-2.08 (4 H, m); 2.09 and 2.11 (6 H, 2 s);
min. 2.13-2.22 (1 H, m); 2.41-2.48 (2 H, m); 3.23 and 3.25 (3 H, 2 s); 3.36 and
337(2H,25);349 2 H,q,)=7.2 Hz); 6.84-6.87 (1 H, m); 7.02-7.06 (1
H, m); 7.22-7.26 (1 H, m).
BC-NMR (CDCl5): 12.28; 12.3; 28.0; 28.1: 30.6; 31.0; 31.1; 31.2; 32.9;
33.2;35.6;37.1;38.1; 38.11; 40.2; 42.0; 44.0; 45.1; 53.75, 53.77; 55.4;
412 56.5;,59.9;61.57;61.6;123.4;124.9; 126.2; 1263, 171.7.
BEF) 433/45% [M+H]": m/z= 'H-NMR (CDCL3): 0.90 (3 H, t, ] = 7.1 Hz); 1.10-1.46 (10 H, m); 1.50—
1/ 36% 3654, R, =2.7 1.92 (12 H, m); 2.05-2.16 (2 H, m); 2.20 (6 H, s); 226 2 H, s): 3.15 (3 H,
min. s); 3.22-3.28 2 H, m).
BC-NMR (CDCly): 12.5; 14.0; 23.8; 26.5; 28.7; 29.7; 30.4; 31.3; 31.8;
413 35.7,37.2;37.6,41.0;43.4:49.4; 56.1, 60.1; 78.3; 173.7.
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HE 408 & | m/z [M+H] = 'H-NMR (CDCl3): 1.27-1.37 (2 H, m); 1.57-1.75 (4 H, m); 1.75-1.92 (4
B2 1/ 3554,R,=3.0 H, m); 1.93-2.03 (1 H, m); 2.04 (6 H, s); 2.06-2.22 (5 H, m); 2.26 (1 H, d,
. 44% min. J=74Hz);2.34 (1 H,d,J=7.4Hz);2.62-2.76 (1 H, m); 3.07 and 3.14 (2
H,25);348 (2 H,t,J=72Hz);3.50 (2 H,t,J]=72Hz); 726732 3 H,
. m); 7.33-7.41 2 H, m).
C-NMR (CDCl;): 18.69; 18.74; 28.5; 28.6; 30.4; 30.5; 31.1; 31.11; 32.27,
32.34;34.3; 36.0; 38.0; 40.2; 41.2;, 41.6; 42.3; 44.0; 45.3; 56.2; 58.1; 60.7;
414 126.6; 127.4; 127.5; 127.66; 127.72; 171.0.
2581 | m/z: [M+H] = 'H-NMR (CDCly): 1.36-1.46 (2 H, m); 1.63—1.74 2 H, m); 1.77 (1 H, t, ]
46% 351.3,R, =24 =7.2Hz), 1.85 (1 H,t, } = 7.2 Hz); 1.96-2.09 (4 H, m); 2.10 (6 H, 5); 2.45
min. (1H,1,J=64Hz);2.51 (1 H,t,]=66Hz);3.18 and 3.24 2 H, 2 5); 3.31
and 3.34 (3 H, 2 5); 3.48-3.55 (2 H, m); 3.66 (1 H, t, J = 6.4 Hz); 3.69 (1 H,
t,J = 6.6 Hz); 6.80-6.86 (1 H, m); 7.00-7.06 (1 H, m); 7.20-7.25 (1 H, m).
BC-NMR (CDCl;): 30.9; 33.1; 34.7; 35.1; 36.3; 38.1; 40.1; 42.1; 44 1;
45.2;55.9,57.5; 58.8; 58.9; 59.7; 68.6; 123.4; 124.8; 126.17; 126.24;
415 143.0; 169.58; 169.61.
BH 25/ | m/z: [M+H] = 'H-NMR (CDCls): 0.92 (3 H, d, J = 6.3 Hz); 0.95 (3 H, d, ] = 6.3 Hz),
65% 349.3,R, =29 1.37-1.45 (2 H, m); 1.62-1.74 2 H, m); 1.77 (1 H, 1, J = 7.2 Hz); 1.85 (I
min, H,t,J=7.1Hz); 2.00-2.10 (5 H,m); 2.109 and 2.11 (6 H, 2 5); 2.12-2.20
(2H, m); 3.15 and 3.24 (2 H, 2 5); 3.46-3.55 (2 H, m); 6.82-6.87 (1 H, m);
7.00-7.06 (1 H, m); 7.21-7.26 (1 H, m).
BC-NMR (CDCl3): 22.6; 22.7; 25.5; 25.6; 30.9; 33.1; 34.4; 36.3; 38.1;
40.0;42.1; 43.3; 43.7; 44.1; 45.4; 56.0; 57.7, 59.8; 123.4; 124.9; 126.2;
416 126.3; 143.0; 171.38; 171 .44.
HEI426/8 | m/z. [M+H]'= 'H-NMR (CDCl,): 1.26 (6 H, s); 1.34-1.42 (2 H, m); 1.55-1.68 (4 H, m);
&/ 13% 397.3 (41 %) 1.84-1.91 (2 H, m); 1.96-2.05 (2 H, m); 2.12 (6 H, s); 3.35 (3 H, 5); 3.43 2
[MH-NHMe;]'= | H,s);3.45 (2 H,s); 3.56 (2 H, br. s); 6.37-6.39 (1 H, m); 6.41-6.43 (1 H,
’ 3523 (100 %), R, | m).
=2.9 min.
- BC-NMR (CDCl;): 22.9; 30.7; 32.5; 38.1; 43.6; 46.2; 53.4; 57.2; 59.3;
418 60.1;80.2; 106.2; 106.3; 110.0; 121.1; 162.5; 165.4; 174.8.
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FiB186/ N-£ | m/z: [M+H]* = 'H-NMR (CDCls): 1.34-1.46 (2 H, m); 1.45-1.64 (1 H, m); 1.64-1.98 (11
EPEL{L/ 341.3 (88 %) H, m); 2.00 (1.3 H, 5); 2.01 (1.7 H, s); 2.02-2.10 (1 H, m); 2.20-2.10 (2 H,
[MH-H2NMel+ = | m);2.36 (1 H,d, J =73 Hz);2.38 (1 H, d, J = 7.3 Hz); 2.70-2.80 (1 H, m);
°
% 3103 (100%), R, | 3.30 (1.2 H, s); 3.34 (0.8 H, s); 3.43-3.51 (2 H, m); 7.20-7.28 (1 H, m);
=3.0 min. 7.32-7.44 (4 H, m).
BC-NMR (CDCls): 4.4; 6.88; 6.99; 28.6; 30.7; 31.0; 32.2; 32.3; 34.0; 35.6;
39.5;39.9,40.3;42.4,44.1, 452, 56.8, 57.3; 58.1; 126.1; 126.3; 126.5;
552 128.3;128.4;128.5; 171.41; 171.45.
HH417 & | vz [M+H]'= 'H-NMR (CDCl;): 0.40-0.43 (2 H, m); 0.75-0.78 (2 H, m); 1.43-1.49 (2
BR o/feqb/ 395.3 (100 %) H, m); 1.72-1.78 (4 H, m); 1.91-1.97 (4 H, m); 2.11 (6 H, 5); 2.19 (2 H, s);
85% (MH-NHMe,]*= | 3.25 (3 H, s);3.28 2 H, 5); 3.39-3.43 (2 H, m); 6.39 (1 H, dd, } =4.0 and
350.3 (37 %), R,= | 1.7 Hz); 6.42 (1 H, m).
2.6 min.
BC-NMR (CDCly): 12.1; 30.4; 32.2; 32.7; 35.5; 38.0; 39.9; 44.4; 53.9;
521 58.9; 59.5; 60.0; 106.3; 106.4; 121.1; 162.5; 165.4; 173.5.
HFI85/N-%£ | m/z: [M+H]' = 'H-NMR (CDCl;): 0.12-0.21(2 H, m); 0.53-0.59 (2 H, m); 1.05-1.15 (1 H,
AR/ 327.3 (76 %) m); 1.34-1.46 (2 H, m); 1.64—1.79 (4 H, m); 1.79-1.87 2 H, m); 1.96-2.10
[MH-H2NMel]+ = | 2 H,m);2.01 (3H,s);220 2 H, t, ] = 6.5 Hz); 3.28 (1.1 H, s); 3.38 (0.9
o
0% 296.3 (100 %), R, | H,s);3.44 (1.1 H,t,J=7.1 Hz); 3.52 (0.9 H, t, J = 7.3 Hz); 7.20-7.29 (1
=2.9 min. H, m); 7.32-7.43 (4 H, m).
®C-NMR (CDCly): 18.75; 18.76; 28.58; 28.62; 30.7; 30.9; 32.3; 32.4; 34.0;
35.5;40.3;41.2;41.7,42.3;,44.0, 453, 56.7;57.2, 57.3, 58.2; 126.1;
422 126.2; 126.4; 128.2; 128.3; 171.1.
B 74/ N-= | m/z: [M+H] = 'H-NMR (CDCl3): 0.96 3 H, d, J =2.1 Hz); 0.97 (3 H, d, ] = 2.1 Hz);
BHEA 3353 (46 %) 1.34-1.52 (3 H, m); 1.63-1.73 (3 H, m); 1.74-1.80 (1 H, m); 1.80-1.90 (2
[MH-H2NMe]+ = | H, m); 1.95-2.10 (2 H, m); 2.12 3 H, d, ] =2.2 Hz); 2.13-2.15 2 H, m);
°
3% 304.2 (100 %), R, | 2.15-2.23 (1 H, m); 3.30 (1.1 H, 5); 3.36 (0.9 H, 5); 349 2 H, td, ] = 13.9,
=2.9 min. 7.2 Hz); 6.88-6.91 (1 H, m); 6.94-6.98 (1 H, m); 7.20-7.24 (1 H, m).
PC-NMR (CDCly): 22.7; 22.8; 25.59; 25.62; 28.6; 28.7; 30.8; 30.9; 34.2;
40.2;42.3; 43.3, 43.7; 44.0; 45.3; 563.; 56.7; 56.8; 57.8; 132.7; 123.8;
423 126.3;126.4; 171.5.

*1= Mt 2= JEEME - 3= JERGREY
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[0431] HHZEARIBEATEARSU « (L EYDIETE

[0432] JHIEORLIZEES &S

[0433] # 1k & % A = #H CHO-ORL1 #i i1 & M I fE & 17
*H-nociceptin/orphaninFQ3ZB3#E &8I - HLEIE A FIRIR ArdatiZE AFE5L
Ek(Mol. Pharmacol., 51, 1997, p. 816-824)isilt 2 HHEETT - FE S E3kEs T -
*H-nociceptin/orphaninF Q32 821 550 . SINE F/EFFH(nM) - s & e R
FAEHER 2004885 2 20485 fE 85 9 (£E50mM HEPES > pH 7.4 > 10 mM MgCl,
F1mM EDTAHY) - H[EORLI ZHEHESHRBEF X127 WGA-SPAZRT
(FHHE LR Z Amersham Pharmacia/X A]) » BEMRXIEESEZR TIRES
(incubation)—/]NKf » BB FH TriluxPIEEE + Bz (Wallac » Z5EH)HIE - 7ER 1
IR BN E BEKI{ESR A Ec=1pMZ HIFE 73 £

[0434] WHIEZUIIES

[0435] AN¥Ep-AEISH ZREMDHE - (REFESHEER
(homogeneous set-up) N Z fE T EREIE - Bt - TEVNEE/FH2 a4
£ °H]-naloxone(NET719 > NEN > Zaventem > FLFI|ER)E 1 Z 5 WGA-SPA-Ek
T-UNEMZFEEEFRSPAZK T > 15 H Amershany/ Pharmacia/X 7] » fEEIFHFEE)
T > A&7 0.05 wt.%BE (LR (sodium azide)[20.06 wt.%2F [ & 250
ZEH/FA Tris-HCWERBIRBEREW » X - IR &SR Y |H5RE
NEEp-TUHETR Fr 32 B8 (JENEN » Zaventem - EEFR 54 2 RB-HOM Z 32 %)
< CHO-K 1 il ft Z BE # AR (FHR B LR 25050 » & 15-40f & =R
TRBE 0 SE(REFERE25068F) - SSAMIIASHEE/F #ii%Hr(naloxone) A
PIEIEFr RS - 7E907 IR B R RIRE R 1R - B E T AAE10005, -
BE002053 88 > FAEPSTEER(Microbeta-Trilux > PerkinElmer WALLAC » {2
FHREER)HE BEHEE - M B tLERRIE - RESRBYEREIMEE/
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T RS RCER R B A R- B R  REA S CEEN - R R
MRS IS 73 ELeilE]) - B e P RIRE B E 1T H o LthE
A > WAEFETHE TRLEICoHIFNRE - EARFRS0% MG EECIE B -
LA(Cheng-Prusoff Bi{%) /7@ - AfDISEIZEWE ZKifE - fEXK
AR T - KB HIEAE Z - TREE RSB R A | WMIRE 2 HI1% E
skt

[0436] KREFARERESERHEE

[0437] BWEZFEMEVZERBIER - KB 3UE D' Amour &
Smith/77%(J. Pharm. Exp. Ther. 72, 74 79 (1941)) » ¥k B R BN E S5
B)HIE - (R A EE 13051190577 & [ Z I 4 Sprague Dawley X
B - BB LEEEITHEACE W EREERREAERRE
50/08/1.bc > Labtec > HFHfrfE1(Dr Hess)) Z SEFEGTHRT - FEEMWIARZIERE
BT R RERER - B EREEANBRIEREERIEE
2.5-5Fp 2 - TEAG TR SYRT - B EIITE3055-88 2 T2 rh PR RN
R > HESEHEE THHEWRET ERTHER P IME - FFIRAGEE% - 78220 > 40
FH605 S HFHEIE AR © $ERTFRRIRIE TIIAZ0: [(T) - To/(T, - To)]x100
AN IR B IRIH(%MPE) 7Rt » TofXRAE T2 HI B RTRREIER
B THISARZERAERIBIN - TAAREARBRERE(120) - BHIERIERK
FBE - R E R LS LB - SN EEAAEE - SR AIERIEAR K
SRR - 36 B B SITEHBIEDEZEIE ° EDsoZ ST EIREFFIRGS
T LAY E 20581k - (PR BRSRRETT -

[0438] Chungi®Al : fEFFAREHEBRTR » LR 7% (Mononeuropathy)
5 &

[0439) EfY : 15 B3I EE (Janvier © Genest St.& @ IER)Z
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T4 Sprague Dawley K ER(140-16037) » BIBAEMREF12: 12/ N B R-BBIE 2 4=
IHETE - BRI EYFIE KK - TEEMIEER K Filis MRR—
Pz Z2tE - Ptk - 1£4 - SEREEESER - 52— EEYER
(wash-out)iRF T R Al

[0440] EHAEAL 2k © /ELS ~ L6F tARFE K LL & (pentobarbital)
FiBE(Narcoren® » 602 55//\ FT {82 &F » Merial GmbH > Hallbergmoos > {2
B - REERER—BEH LSS Il (paravertebral muscle) kL5 EHME & AR 5E — R
53 RERBZELS » Lo MR/t - I FIZE EIREAR(INC-FA B (& - USP5/0
/N1 » Braun Melsungen AG, Melsungen, 2B (KimfIChungl1992)FT4#5 - &4
BRI EBEESRES - IHEEARTHEAED -

[0441] RGE—EZHIKIERE GEYWER SRR g8 -
DABEH R E B M55 5% 1 J Ri(mechanical allodynia) - fI85F-von Frey#flifh
(Somedic AB, Malma, i ##)R I & R s/ SR 2 < SR HERME - 7
RIEHEZ PALE - FE—(EEIRES - feha T REREYE 303 #AT G T
BIERYE SRR IS W R < AR R R - SR BEUEITHER - BB ELIR K
AJREEAZ B3 HL(MPE)ETR » & BIK B THERER R (=0%MPE) » —
(R B IR AH < FUBR (BN RS (= 100%MPE) » AUl - DATE iR g
EME -

[0442]

. EDsofER195%{EHEE fifl(confidence intervals )AL
FHECANE IR B P BRIER AT R BIE - BB R NENE CBR
o HT(variance analysis) » & EH{&Z LB (post hoc).Z Bonferronisi#f - 3%AHE
KNEEZn=10 -

27 3B, © Kim, S.H. and Chung,J.M., ¥R B BB MRSHESs - FTEL

Z BB #RR TR A (An experimental model for peripheral neuropathy c

263



201607923

produced by segmental spinal nerve ligation in the rat), Pain, 50 (1992) 355-363.

FER
AERKE,iv. | &R
%] K Ki () EDsorat ABL i
PP [F— (ORLI) (ORL1) | % (n) i [ng/kg] or EDsora
I aM] ES S (1 uM] am] %MPE Ing/kg]| or
[pm] (@ng/kg) %MPE
(@pg/kg)
1 1 9 26 1.06 nd nd
2 2 11.5 4 4.79 nd nd
3 1 15 31.5 1.83 nd nd
4 2 9 28.5 0.92 nd nd
5 1 15 33 1.45 nd nd
6 2 23.5 49 1.1 nd nd
7 | 16 2.16 37.5 1.59 nd nd
8 2 25 455 1.05 nd nd
9 2 92.5 0.17 7.4 0.0045 | nd nd
10 1 27.67 2.02 67 0.41 nd nd
1 2 43.5 0.16 71.5 0.034 nd nd
12 2 74.33 0.12 100.5 0.0079 | nd nd
13 3 13 34 1.885 nd nd
14 1 57.5 0.068 76.5 0.026 83%@1000 nd
15 2 37.5 0.49 50.5 0.22 nd nd
16 1 10 0 nd nd
17 3 19 28 0.895 nd nd
18 1 47 0.175 90 0.018 nd nd
19 1 70 0.08 85 0.044 nd nd
20 1 82.5 0.0096 98.5 0.00227 | 26 30
21 1 89.5 0.0029 98.5 0.0028 | 414 105
22 1 94 0.0008 98.5 0.00114 | 100%@1000 | nd
23 | 58 0.068 84.5 0.05 nd nd
24 2 49.5 0.74 70 0.13 nd nd
25 2 43.5 0.21 65.5 0.17 nd nd
26 2 63 0.38 77.5 0.12 nd nd
27 ] 21.67 61.5 1105 nd nd
28 2 49 0.15 70.5 0.2 nd nd
29 1 81.5 0.00585 | 93 0.0305 157 100
30 1 16.5 32 4.04 nd nd
31 1 57.5 1135 79.5 0.13 nd nd
32 ] 77.5 0.0155 93.5 0.00765 | 6.54 44%(@6.81
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33 31 0.425 16 12 nd nd
34 57.5 0.805 41 12420 | nd nd
35 91 0.039 98.5 0.00815 | 0%@100 nd
) 36 73.5 0.023 98.5 0.00805 | nd nd
37 34.5 0.26 86.5 0077 | nd nd
)l 38 26 0.15 86 0.045 nd nd
39 84.5 0.027 100.5 0.0048 | 100%@100 | nd
40 34.5 0.15 80.5 0125 | nd nd
41 64.5 0.064 83.5 0078 | nd nd
42 63 60 nd nd
43 73 0.00845 0.00805 | 100%@100 | nd
44 48 0.085 80.5 0.0115 |nd nd
45 61 0.102 85 0.077 | nd nd
46 94 0.00235 | 98 0.0048 | 3.53 28%@3
47 71.5 0.018 80.5 0.0465 | 5260 nd
48 94 99.5 3.36 nd
49 92.33 0.0145 | 98.5 0.00895 | nd nd
50 97.5 0.00024 | 99.5 0.00037 | 94%@10 nd
51 98 0.00145 | 99 0.0015 | nd nd
52 08 0.00052 | 101.5 0.0006 | 52.8 nd
53 97 0.0017 | 100 0.00102 | 63%@1000 | nd
54 93.5 0.00044 | 100 0.0004 | nd nd
55 43.5 0.105 87 0047 | nd nd
56 89 0.0034 | 99 0.00175 | 7.16 nd
57 64 00715 |92 0.037 | 25%@100 nd
58 52.67 0.155 93.5 0.0535 | nd nd
59 97 0.00116 | 99.5 0.00062 | nd nd
60 77 0.036 93.5 0.0215 | 90%@1000 | nd
61 78 0.02 96.5 0.00715 | 87%@100 nd
62 98 0.00072 | 99 0.00052 | nd nd
63 76 0.0825 | 90.5 0.0365 | nd nd
64 96 0.00205 | 100.5 0.0013 | 1.86 nd
65 89.5 0.0165 | 99.5 0.00305 | nd nd
] 66 81.5 0.0185 | 99.5 0.00545 | nd nd
67 92 0.00295 | 99.5 0.00107 | 14.6 nd
68 97.5 0.00073 | 100.5 0.00039 | nd nd
’ 69 97.5 0.00076 | 99.5 0.00035 | nd nd
70 84.5 0.0305 | 94.5 0022 |nd nd
71 62.5 0.057 65.5 0215 | nd nd
72 81.5 0.00585 | 93 0.0305 | nd nd
73 43 0.161 58.5 0275 | nd nd
74 80 0.00975 | 93 0.0065 | 40%@1000 | nd -
o)
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75 1 97 0.00111 99.5 0.00115 16.2 69%@21.5
76 1 96.5 0.00075 100.5 0.00104 | 15.2 65%@21.5
77 1 94.5 0.00247 99 0.00165 | 78.6 nd
78 1 86.5 97.5 nd nd
79 1 98.5 0.0003 100 0.00036 | nd nd
80 1 60.5 0.24 90 0.0795 nd nd
81 1 78.5 0.054 92.5 0.064 55%@ 1000 nd
82 1 90 0.015 97.5 0.00935 | 0%@100 nd
83 1 97.5 0.00056 99.5 0.0004 8.03 nd
84 1 81 0.0215 95.5 0.0134 nd nd
85 1 94.5 0.0018 99.5 0.00113 16.3 nd
86 1 95.5 0.00045 101.5 0.00063 | 4.17 nd
87 1 96 0.00106 100 0.00075 | 0%@100 nd
88 3 72 0.0735 97.5 0.0125 nd nd
89 3 89 100 nd nd
90 1 86.5 0.03 97.5 0.026 nd nd
91 1 86.5 0.0068 95.5 0.00805 | nd nd
92 3 41395 23 3585 nd nd
93 3 12 24108 92 0.0265 nd nd
94 3 35.5 0.8 102.5 0.0053 nd nd
95 3 46 0.44 96.5 0.0265 nd nd
96 3 57.5 0.275 103 0.0068 nd nd
97 3 67.5 94.5 nd nd
98 3 85 0.019 99.5 0.0096 nd nd
99 3 67.5 0.028 97 0.0052 100%@100 nd
100 3 45 0.185 86.5 0.052 nd nd
101 3 82.5 0.011 88.67 0.017 0%@ 1000 nd
102 3 94.5 0.00435 99.5 0.00465 | nd nd
103 3 79 0.0295 99.5 0.00405 | 5.43 2.44
104 3 88.5 0.0155 98.5 0.00245 | 162 107
105 3 90 0.00625 99.5 0.00069 | nd nd
106 1 78 0.62 65.5 1775 nd nd
107 2 13.5 54.5 0.95 nd nd
108 1 21.5 0.91 54 0.64 - nd nd
109 2 8 6 nd nd
110 1 24.5 1.52 43.5 1.21 nd nd
111 2 0 5 nd nd
112 1 59.5 54 nd nd
113 2 38.5 1.34 44 2.54 nd nd
114 3 30 34 0.71 nd nd
115 3 28 0.6 65 0.17 nd nd
116 3 20 1.57 67.5 0.145 nd nd
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17 |3 15 315 2.55 nd nd
18 |2 6.5 3.5 5.5 nd nd
1me |1 29 23 3.57 nd nd
) 120 |2 13 31 7.07 nd nd
121 |1 26 1.51 58 0.23 nd nd
i 122 2 21 45 0.67 nd nd
123 |1 22 1.88 71.5 0.15 nd nd
124 |1 55 0.089 79.5 0.17 nd nd
125 |1 87 0.0039 | 98 0.00615 | 7.09 nd
126 |1 97 0.00088 | 99 0.00185 | nd nd
127 |2 30 0.36 25.5 3.97 nd nd
128 |1 98 0.00042 | 100.5 0.00034 | nd nd
129 |2 47 0.022 51.5 036667 | nd nd
130 |1 90.5 0.00075 | 99 0.00064 | nd nd
131 |2 47 0.22 37 1.18 nd nd
132 |1 91.5 0.00079 | 99 0.0014 | nd nd
133 |2 47.5 0.175 32 14 nd nd
134 |1 87 98 100%@100 | nd
135 |2 475 0.195 35.5 1.51 nd nd
136 |1 87.5 0.00135 | 100 0.00102 | nd nd
137 |2 43 0.475 44 0.595 100%@100 | nd
138 |1 74 0.0215 |97 0.00705 | 30.1 nd
139 |2 28.5 0.68 23 3.88 nd nd
140 |2 34 0.235 44 125 nd nd
141 |1 90.5 0.0027 | 975 0.0019 | 4.84 nd
142 |1 85 0.00575 | 94 0.0074 | 126 96
143 |2 33 0.35 24 1.38 nd nd
144 |1 91 0.0041 | 995 0.00205 | 11.5 64%@21.5
145 |2 53 0.0675 | 77 0.161 | nd nd
146 |1 80.5 0.016 94.5 0.03 nd nd
147 |2 46 0.225 50.5 0.59 nd nd
148 |1 78 0.032 91 0.0425 | 70%@1000 | nd
149 |2 25 0.785 54.5 3.41 nd nd
] 150 |1 95 0.00205 | 99 0.0004 | 90%@10 nd
151 |2 63 0.022 95 0.029 | nd nd
152 |1 14 12 42 0885 | nd nd
) 153 |2 36.5 0.41 72 0.28 nd nd
154 |2 45 0.19 63.5 0.145 | nd nd
155 |1 19 0.79 215 2.82 nd nd
156 |2 86 0.006 98 0.0036 | nd nd
157 |1 24 0.805 115 4.77 nd nd
158 |2 94 0.00056 | 100 0.00054 | nd nd
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159 1 31.5 0.0915 325 0.185 nd nd
160 1 33 0.455 44 1.13 nd nd
161 1 63 0.345 97 0.0535 nd nd
162 2 82 0.029 95 0.038 422 nd
163 2 93.5 0.0022 97 0.003 nd nd
164 1 39 0.28 73 0.365 nd nd
165 2 96 100 nd nd
166 1 76 0.101 83 0.17 nd nd
167 2 97 0.00071 100.67 0.00108 | nd nd
168 1 37.5 0.235 70 2.06 nd nd
169 2 95.5 0.00103 102 0.0012 nd nd
170 1 56.5 0.0825 37 0.63 nd nd
171 2 91 0.0047 99 0.003 26.8 nd
172 | 39.5 0.083 355 0.63 nd nd
173 2 96.5 0.00032 97.5 0.00061 | nd nd
174 1 49.5 0.135 28 1.67 nd nd
175 2 96 0.00395 99.5 0.0024 55 72%@46.4
176 1 63 0.1045 72 0.175 nd nd
177 2 97.33 0.00165 99.5 0.0012 100%@100 nd
178 1 82.5 0.0395 96.5 0.0185 nd nd
179 2 93 0.0067 99 0.0075 nd nd
180 1 49.5 0.18 66.5 0.3 nd nd
181 2 77 0.01015 91.5 0.044 nd nd
182 2 96.5 0.0013 97 0.00075 | 6.92 nd
183 1 39.5 0.3 235 0.795 nd nd
184 2 97 0.00066 95.5 0.0003 3.25 nd
185 1 49 0.1045 60.5 0.255 nd nd
186 2 98.5 0.00205 99.5 0.0032 nd nd
187 1 59 0.34 58.5 41579 nd nd
188 1 91.5 0.0026 98 0.0026 nd nd
189 1 77.5 0.0425 93.5 0.036 nd nd
190 1 57 0.18 85.5 0.049 nd nd
191 1 93 0.0015 98 0.00195 | 0%@100 nd
192 1 96 0.0007 97.5 0.00044 | nd nd
193 1 89 0.0097 97 0.0061 nd nd
194 1 92.5 0.0023 98 0.00135 | nd nd
195 1 93.5 0.0005 99.5 0.00053 | 100%@100 nd
196 1 71.5 95 nd nd
197 1 95.5 0.00046 99.5 0.00048 | 100%@100 nd
198 1 48.5 0.1025 87 0.084 nd nd
199 1 72 0.073 93 0.03 nd nd
200 1 89 0.0119 98.5 0.00325 | nd nd
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201 1 94 0.0067 97.5 0.0039 | 0%@100 nd
202 1 88.5 0.0125 98 0.0054 | nd nd
203 1 97.33 0.00127 | 98 0.00072 | nd nd
) 204 |1 95 0.00063 | 98 0.00145 | nd nd
205 1 48.5 0.185 82.5 0.0745 | nd nd
i 206 ] 79 0.035 92 0.0255 | nd nd
207 1 94.5 0.00417 | 99.5 0.00475 | nd nd
208 1 96 0.00205 | 100 0.00067 | nd nd
209 1 60 0.1125 94 0.0315 | nd nd
210 1 80 0.023 94.5 0.0108 | nd nd
211 1 95.5 0.0053 99.5 0.00073 | nd nd
212 1 82.5 0.01967 | 99.33 0.00305 | nd nd
213 1 98 0.00034 | 101.5 0.00072 | nd nd
214 2 41.5 0.23 79.5 0.0645 | nd nd
215 2 42 0.305 59 0.285 nd nd
216 1 85 0.00955 | 98.5 0.00615 | 52%@100 nd
217 1 97 0.00115 | 100 0.0004 | 0.7 nd
218 2 50.5 0.185 76.5 0.165 nd nd
219 2 36 0.315 46 0.945 nd nd
220 1 99 0.0012 97 0.00041 | nd nd
221 1 96.5 0.002 101 0.0048 | nd nd
222 2 46.5 0.265 62 0.605 nd nd
223 1 55 0.082 90.5 0.052 nd nd
224 2 73.5 0.036 97 0.02 nd nd
225 1 49 0.23 63 0.545 nd nd
226 1 94 0.0035 98 0.00255 | nd nd
227 1 81.5 0.0165 94 0.0175 | nd nd
228 1 46 0.23 79 0.082 nd nd
229 1 66 0.025 87 0.0445 | nd nd
230 2 96.5 0.00315 | 985 0.0013 | nd nd
231 1 43 0.18 91.5 0.0585 | nd nd
232 1 97.5 0.00285 | 97.5 0.0031 | nd nd
233 1 96 0.00225 | 98.5 0.0013 | nd nd
] 234 2 81.5 0.0225 99.5 0.00435 | nd nd
235 1 98.5 0.00047 | 100.5 0.00044 | 1.44 nd
236 2 91.5 0.016 100 0.00155 | nd nd
) 237 1 97.5 0.00058 | 99.5 0.00055 | 100%@10 nd
238 1 98 0.00095 | 103 0.00082 | nd nd
239 1 98 0.00083 | 103.5 0.00069 | nd nd
240 1 45 0.195 91 0.08 nd nd
241 2 89.5 0.015 99 0.00875 | nd nd
242 1 38.5 0.45 51 0.87 nd nd "
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243 1 36 41518 78 0.12 nd nd
244 2 26 0.255 74.5 0.0985 nd nd
245 2 59.5 0.115 95 0.0066 nd nd
246 2 40 0.205 87.5 0.034 nd nd
247 3 91.5 0.01015 98.5 0.00205 | 100%@100 nd
248 1 90.5 0.00875 100 0.0012 nd nd
249 1 88 0.0117 99 0.002 nd nd
250 2 94.5 0.0019 99.5 0.00079 | nd nd
251 2 82 0.0215 87 0.054 nd nd
252 1 46.5 0.3 37.5 14.305 nd nd
253 1 97.5 0.00165 98.5 0.0025 nd nd
254 2 94.5 0.00875 94 0.0185 nd nd
255 1 375 0.26 58.5 4385 nd nd
256 2 70.5 0.064 97.33 0.00565 | nd nd
257 3 89 0.01365 98 0.0028 nd nd
258 3 63.5 0.084 97.5 0.00465 | nd nd
259 3 67 0.062 95.5 0.062 nd nd
260 2 90 0.00865 93.5 0.0535 nd nd
261 1 42.5 0.395 40 1.4 nd nd
262 2 98.5 0.00155 98 0.00067 | 6.6 nd
262 1 50.5 0.245 37 1.51 nd nd
264 2 96.5 0.00275 98.5 0.0034 36.7 nd
265 3 71 0.029 95.5 0.006 nd nd
266 3 91 0.00633 100 0.00145 | nd nd
267 3 64 0.039 97.7 0.0016 nd nd
268 3 76.5 0.093 99 0.01225 | nd nd
269 2 89.5 0.0125 93 0.01005 | nd nd
270 1 335 0.31 34 1.16 nd nd
271 1 54 0.245 53.5 1.41 nd nd
272 1 91 0.00705 95.5 0.00745 | nd nd
273 3 81 89 nd nd
274 2 0 0.00745 0 0.002 nd nd
275 2 92 0.0079 96.5 0.00435 | nd nd
276 2 73.5 0.021 95 0.0165 nd nd
277 2 91 0.0064 99 0.0008 nd nd
278 2 88.5 0.0079 99 0.0014 nd nd
279 2 93 0.01225 98.5 0.0106 nd nd
280 2 93.5 0.0088 97 0.0076 nd nd
281 2 75.5 0.0635 99.5 0.0087 nd nd
282 2 19.5 1.38 67.5 0.295 nd nd
283 1 91.5 0.031 99.5 0.011 nd nd
284 1 92.5 0.0195 95.5 0.00765 | nd nd
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285 1 95 0.0034 | 99 0.00255 | nd nd
286 |2 88 0.02 99.5 0.0013 | nd nd
287 |2 83 0.027 99 0.00105 | nd nd
) 288 |2 87.5 0.00595 | 98.5 0.0046 | nd nd
289 1 45.5 0.17 69 0.27 nd nd
) 200 |2 82 0.019 97 0.00565 | nd nd
291 3 0.5 1225 66 0.175 nd nd
292 |3 69 0.163 98 0.0084 | nd nd
293 2 43.5 0.265 92 0.029 nd nd
294 |2 52.5 0.07733 | 95 0.0275 | nd nd
295 1 89 0.018 98.5 0.00635 | nd nd
296 1 87 0.0111 98 0.0053 | nd nd
297 |3 26 0.91 90 0.055 nd nd
298 |3 85 0.0205 |98 0.00305 | nd nd
299 1 94.5 0.00395 | 101 0.00061 | nd nd
300 1 92 0.0073 100 0.00155 | nd nd
301 3 66 0.071 90.5 0.0495 | nd nd
302 |3 48 0.1225 | 83 0.06 nd nd
303 1 93 0.0051 97.5 0.007 nd nd
304 1 95 0.00445 | 99 0.0049 | nd nd
305 1 93 0.00245 | 99.5 0.00093 | nd nd
306 1 97 0.00114 | 96.5 0.00057 | nd nd
307 1 14.5 0.535 19 0.54 nd nd
308 |2 92 0.01005 | 99 0.00155 | nd nd
309 1 94 0.00113 | 100 0.0015 | nd nd
310 1 52 0.195 29.5 1.03 nd nd
311 2 95.5 0.0021 98 0.00125 | nd nd
312 1 54.5 0.12 74.5 0.295 nd nd
313 2 92.5 0.00345 | 99.5 0.00415 | nd nd
314 1 94 0.0011 100 0.00073 | nd nd
315 1 90 0.01055 | 100 0.0045 | 19.4 nd
316 1 10.5 1.23 27 2.15 nd nd
317 |2 92.5 0.0027 | 99 0.0015 | nd nd
) 318 |2 88.5 0.0092 | 97.5 0.00715 | nd nd
319 |2 91 0.005 96.5 0.005 nd nd
320 1 93 0.0019 | 99.5 0.0018 | nd nd
) 321 I 52 0.086 83 0.1495 | nd nd
322 |2 97 0.00165 | 101 0.00138 | nd nd
323 2 93 0.00275 | 98 0.00905 | nd nd
324 |2 95 0.00135 | 100 0.0024 | nd nd
325 |2 88 0.0084 |95 0.013 nd nd
326 |2 96 0.00375 | 97.5 0.0043 | nd nd
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327 1 93 0.00555 101.5 0.00155 | nd nd
328 1 96 0.00325 99 0.0024 nd nd
329 1 92 0.0088 97.5 0.0059 nd nd
330 1 24 0.69 60 0.97 nd nd
331 2 91 0.0076 100 0.00165 | nd nd
332 2 96 0.0018 104 0.0027 nd nd
333 1 96 0.0055 102.5 0.0024 nd nd
334 2 95.5 0.0021 101 0.0052 nd nd
335 2 95.5 0.0015 99 0.0043 nd nd
336 2 93.5 0.0035 101 0.0014 nd nd
337 2 91 0.0021 101.5 0.00041 | nd nd
338 1 96.5 0.002 97.5 0.0026 nd nd
339 1 93 0.0046 101 0.001 nd nd
340 2 95.5 0.00175 99 0.00285 | nd nd
341 2 90.5 0.00935 99 0.0013 nd nd
342 1 94 0.0021 99.5 0.0032 nd nd
343 1 66 0.0595 92 0.024 nd nd
344 2 95.5 0.00143 99.5 0.00135 | nd nd
345 1 48.5 0.15 90.5 0.0655 nd nd
346 1 93.5 0.00435 101 0.00165 | nd nd
347 2 95.5 0.013 99 0.0037 nd nd
348 2 94 0.013 98.5 0.0047 nd nd
349 2 96.5 0.0018 98 0.0036 nd nd
350 1 92 0.01 95 0.0019 nd nd
351 1 93.5 0.0098 98.5 0.0016 nd nd
352 1 82 0.047 93.5 0.031 nd nd
353 2 98.5 0.00046 100 0.00098 | nd nd
354 1 99 0.00052 100.5 0.00044 | nd nd
355 1 98.5 0.00047 100 0.00025 | nd nd
356 1 65 0.0855 91.5 0.0235 nd nd
357 2 98 0.00061 100.5 0.00155 | nd nd
358 1 94 0.0039 98.5 0.0039 nd nd
359 1 92 0.0076 98 0.0025 nd nd
360 1 85 0.019 96 0.013 nd nd
361 1 91 0.0032 99 0.00145 | nd nd
362 1 94.5 0.00086 98.5 0.00083 | nd nd
363 1 95.5 0.00086 101 0.00037 | nd nd
364 1 61.5 0.044 90.5 0.017 nd nd
365 1 71.5 0.02 89.5 0.0205 nd nd
366 1 95 0.00064 99.5 0.00135 | nd nd
367 1 66.5 0.0405 98 0.016 nd nd
368 1 60.5 0.058 96.5 0.01215 | nd nd
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369 |1 88 00115 | 975 0.011 nd nd
370 |2 93.5 0.00053 | 97.5 0.00043 | nd nd
371 1 96 0.00073 | 99 0.00106 | nd nd
’ 372 1 95 0.00145 | 99 0.00125 | nd nd
373 |1 93.5 0.00037 | 100.5 0.00066 | nd nd
) 374 |1 96 0.00038 | 100.5 0.00057 | nd nd
375 |1 77 0.043 99 0.0135 | nd nd
376 |2 93 0.00199 | 99 0.0005 | nd nd
377 |2 90 0.0065 | 99.5 0.00405 | nd nd
378 |2 90.5 0.00525 | 98 0.00615 | nd nd
379 |1 58 0.1045 | 93.5 0.045 | nd nd
380 |1 79 0.01685 | 97.5 0.00635 | nd nd
381 1 74 0.0275 | 96 0.0195 | nd nd
382 |1 87 0.07 99 0.00915 | nd nd
383 1 78.5 0.0865 | 96 0.0135 | nd nd
384 |1 95.5 0.00945 | 99 0.00165 | nd nd
385 |1 74 0.055 99.5 0.00735 | nd nd
386 |2 96.5 0.00091 | 100.5 0.00098 | 1.45 nd
387 |2 97 0.00077 | 100 0.00067 | nd nd
388 | 1 76 0.03 97.33 0.00825 | nd nd
389 |1 20.5 0.405 90 0.051 nd nd
390 |1 66.5 0.0545 | 96 0.0195 | nd nd
391 i 23.5 0.355 92 0037 |nd nd
392 |1 42 0.114 96.5 0.00635 | nd nd
393 |1 57.5 0.048 98.5 0.00225 | nd nd
394 |1 98 0.0015 | 100 0.00094 | nd nd
395 |1 96.5 0.0017 | 101 0.00056 | nd nd
396 | 1 37 0.355 97.5 0.0115 | nd ‘nd
397 |1 48.5 0.1485 | 98 0.00525 | nd nd
398 | 1 55 0.098 99 0.0016 | nd nd
399 |1 0 20 5.77 nd nd
400 |2 34 0.825 86 0.0515 | nd nd
401 1 0 23 2.76 nd nd
] 402 |2 34.5 0.51 89 0.038 | nd nd
403 1 6.5 235 4125 | nd nd
404 |2 52.5 0.1385 | 96.5 0.0063 | nd nd
) 405 |1 99.5 0.00034 | 101.5 0.00044 | nd nd
406 |1 5 31 4.65 nd nd
407 |1 0.135 94.5 0.0099 | nd nd
408 |2 0.139 82.5 0.08 nd nd
409 |2 1.27 78.5 0.081 nd nd
a10 |1 8 20.5 5.77 nd nd
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411 1 0.1695 93 0.0225 nd nd
412 1 0.00051 102.5 0.00044 | nd nd
413 2 0.0605 98 0.00345 | nd nd
414 2 67.5 0.0665 83.5 0.0595 nd nd
415 2 46.5 0.245 81 0.0685 nd nd
416 2 53 0.165 87.5 0.069 nd nd
417 2 93.5 0.0022 99.5 0.0004 nd nd
418 1 72 0.049 99 0.00265 | nd nd
419 1 44.5 0.12 92 0.0385 nd nd
420 1 92.5 0.00605 100.5 0.0013 nd nd
421 2 95.5 0.00129 99.5 0.00031 | nd nd
422 1 73.5 0.01125 98.5 0.00265 | nd nd
423 1 72 0.018 98 0.00415 | nd nd
424
425
426
427
428
429
430
431
432
433

nd= RIRE * 1= MM > 2= FEBM: > 3= FEEGEEY

[0443] 1R ERPERBREIBREGE NZHRE RIBEAZRHEE
B EY EAEEEZ RS - AN sERN T ibamE et &EEsE
SSERAEN - R ERBELEHEGRSFEERERE CHERE 1pM
HhH - WA LUEES - FEAREE SR T - BIAN7E10puM - SR
R EENR S E

(RFoEaREA ]

ARRY
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HH & LR

HI

I BEdAZ ey :

Hrs

Yio Y Yo Yo' Y30 Yy Yo e Y R BN R E(-H) ~ #(-F)
&(-CD ~ &(-Br) ~ #(-I) ~ FE(-CN) ~ #§E(-NO,) + BEE(-CHO) ~ Ry H
(-Ro) ~ Ro EFF(-C(=O)Ro) ~ EEE(-C(=O)H) - #4FE(-C(=0)-OH) - Ry £ %
BREEEL(-C(FO)ORo) ~ RERE(-C(=0)NH,) ~ Ry ZEJZEAE(-C(=O)NHRy)
= Ry FEEEHFIE(-C(FO)N(Ry),) ~ FFE:(-OH) ~ Ry FE(-ORy) ~ HEfEE
(-OC(=O)H) ~ Ro EAfE %I (-OC(=O)Ro) ~ Ry FEEFMEFF(-OC(=O)ORy) °
Ro ZEEEAE A E(-OC(=O)NHR) ~ — Ro BJEZEEEEE(-OC(=O0)N(Ro),) ~ it
Z£(-SH) ~ Ro ZHiiF(-SRo) ~ fEELE(-SO;H) ~ Ry E &M Ro S
(-S(=0)12-Ro) * REEME KA HERELL(-S(=0)1.NH,) + EE(-NH,) ~ Ry
EE(-NHR,) * = Ro EEE(-N(Ro)) » = Ro E=H-FEE(NRo);) ~ =
Ry BT HEE (-N'(Ro),0) ~ Ry EEREf i £ (NHC(=O)R) - Ry & M fx B
(-NHC(=O)ORo) - & % B f% & (NHC(=O)NH,) - Ry % % % i f% &
(-NHC(=O)NHRo) 52— Ro ZEFEEEIZEL(-NHC(=O)N(Ro),)FHH Al fHEEH
gl s Y R Y B Y R Y, 0 B Y5 RYS o B Y R YL AR AR
REEE0)

Xi~ Xy Xo 0 X' X T X' B SR G (-H) ~ #(-F) ~ &(-Cl) »
R(-Br) ~ B(-I) ~ HE(-NO,) » =FHHFE(-CF;3) ~ Rs HEIE(-ORs) ~ Rs Ehii S

1
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£ (-SRs) ~ Rs EAFEMEE(-SORs) ~ Rs A EEFEEL(-S(=0),0Rs) ~ FE:(-CN) ~
Rs ELARBEEEEL(-COORs) ~ Rs F B AxEL(-CONRs) ~ ReFE Ry EEfEEL(-NRGR7)
B RoZEE(-Ro) 5 B Xi K X' > BE Xo I Xo' @ B X B X' SRR RE
(=0) ;

X & Xy B X B X AR ARE ZEE RO E((CHy )ye-) ~ HAEH
L GJEF AT AR (GF) ~ &(-CD ~ JR(-Br) - BA(-D) ~ TBE(-NOy) ~ =& H
F(-CF3) ~ Rs B8 E(-ORs) ~ FE(-CN)EiE 1 £ 6 fERkE T e EE
(-Cy.¢-aliphatic) FTHU: B Xy B X' B X &z Xo'B X5 fe X' EREARAFRS 3
£ 6 {fhixIR T 2 ERAE N7 IEEL(-Cs6-cycloaliphatic) » HH#F @i+t ]
LI (-F) ~ &(-CD) ~ {R(-Br) » (-] ~ FHE(-NO,) ~ =H FE(-CF3) ~ Rs £
E5E(-OR;s) ~ FE(-CN)ELE 1 £ 6 {Ek[FEF < HER7RIEEL(-C) 6-aliphatic)Ff
HUAR

Ro & BB MRS 1 2 8 EilkIE T2 AEIRTEEL(-Cs-aliphatic) ~ & 3 &
12 {ERx B~ BRAE TR IR E (-Cs.12-cycloaliphatic) ~ 5 & F(-aryl) ~ FETGHE:
(-heteroaryl) ~ #& 3 £ 12 {EHRE F 2 ERENIREER = 1 £ 8 {EikIE
T Bl S8 EL(-Cys-aliphatic-Cs.1-cycloaliphatic) ~ #05HEMNA L& 1 E
8 fEIR T HelifE 2 E(-Cy s-aliphatic-aryl) ~ HZESHEIUCZZ 1 £ 8
bk IR 7~ BEHifE 58 EE(-C) s-aliphatic-heteroaryl) ~ & 1 & 8 {ERRIF T fE
MREBEEINAZE 3 £2 8 HEFZEERREXR
(-Cs.s-cycloaliphatic-C,g-aliphatic) ~ fii 5 HHIN S 3 £ 8 HiRIE TR
AElG R 5 EL(-Cs.s-cycloaliphatic-ary ) BRAFE TS BRIV 2 & 3 £ 8 @A T
2 BRI IR GRE(-C; g-cycloaliphatic-heteroaryl) ;
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Ry 5 Ry I HEAE T AR SR B Ro FE(-Ro) 5 B Ry J Ry SREARA TR S —
a8 & F(-CH,CH,OCH,CHy-) ~ Ry EerpfigE: — 5E 5 (-CH,CH,NRyCH,CH,-)
AN EZE R CHE(-(CHy)se0) 5

R; X5 RoFE(-Ro)

R,AERGEFFH R EZE (ZR))

H

Z F]DIMFAEBRIREE(-C(=0)-) » EFRE(-SE0)-)BidEfREE(-S(=0),-) » B
Ry RS 1 £ 6 ERIE T ZfE(-Cie-alkyl) » & 3 2 6 (BRI T BRECE
(-Cs.¢-cycloalkyDEC R4 & 3 & 6 BRI F 2 BTEIZ & 1 £ 3 EiikIR
T e Es(-Ci3-alkyl-Cse-cycloalkyl) » At 3 2 6 fEMIR T < Bl
(-Cse-cycloalky)H » T EZ BRI F AT AR FEU - M HAmfS 1 £ 6 &
MRl T i BE(-Cre-alkyl) ~ & 3 2 6 {@RR/FE T ERLTEE(-Cse-cycloalkyl) ~ B
e 3 £ 6 ARFEFIERRENARCZE 1| £ 3 HRFEFIIE
(-C1.3-alkyl-Cs.¢-cycloalkyl) 0] FSAREAUL ~ 4 — KB KA » HEUREEALL
FE(-F) » & (-Cl) ~ ¥R(-Br) ~ Bi(-D) ~ FE(-CN) » ¥E(-OH) ~ HiE:(-SH)
& 1 2 3 [ERIE T Z e B EE(-O-Crsalkyl Y& 1 2 3 ERRIR TS B
B (-S-Cis-alkyDZF M PO AHEFFRATEL - Hhs 1 £ 3 EREFobid
(-Crs-alky) HT 4 58(-F) ~ &(-Cl) ~ #&(-Br) ~ Bi(-I) ~ FE(-CN) » RE(-OH) -
SiFE(-SH) R MR — B E YRR

Rs % BN LR GUR T30 Ro F5(-Ro)

R¢ B Ry P2 AR G FEE Ro Bi(-Ro) 5 BX R Jz Ry GREIRA KL
— B8 Z ¥ (CH,CH,OCH,CHy) - Ry H T g £ — 1 2 %
(-CH,CH,NR ;(CH,CH,- ) Bl EE N £ B R L (-(CHo)s.60)

Re FRFGT » Ro FE(-Ro )3k Ro EFF(-C(=O)Ry) :
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Rio ARG T & 1 £ 6 EiREF e 7EEL(-C) ¢-aliphatic)

Hr

"HERGIRRE: 1 3 BIR—ESTEREURSI R - BEAIE AR B — IS BT AEAD
RAZEUABA— R Z KN JERfik S &5

"ERIERIRREL , RIS RIS E A WS E A RARAUR R
—RES R IEER - BERERSRIREEWE

HApRan "IENR R K TERIEIREEL o T —RES KA, FEE
BREE KBRS T HHEE - &R EECCN) - i5E(ENO,) -
BEF(-CHO) ~ #&%Z(=0)~ Ro Z(-Ro)*Ro FEFREL(-C(=O)Ro) - BEE(-C(=O)H) -
#%E(-C(=O)OH) ~ Ry ESZBEERE(-C(=0)ORy) * &I E(-C(=O)NH.) ~ Ro
FEREFEIE(-C(FO)NHR,) ~ = Ro EZEFRIL(-C(=O)N(Ry ),) ~ #EE(-OH)
Ry ZEF(-ORy) ~ FHEEFEZE(-OC(=O)H) ~ Ro ZEEEE(-OC(=0)Ry) ~ Ro & F&
Bt £ 2(-OC(=0)-ORy) ~ Ro ELFEEFREEE(-OC(FO)NHR) * — Ro EEZELHG S
F(-OC(=O)N(Ro),) ~ HiiEE(-SH) ~ Ro EAfiFE(-SRo) ~ FEFLEL(-SOsH) ~ Ro H &
BB RoZEEAEEL(-S(=0)12-Ro) - REL E AL R EEEREEE(-S(=0)1.NHy)
FFE(-NHy) » Ro EFE(-NHRy) + = Ro EEFZEL(-N(Ro)) ~ = Ro H=#K-IZE
(-N'(Ro)s) * = Ro ZEETFHEE(-N'(R0):0") ~ Ro B IZEL(-NHC(=O)Ro) ~ Ro F A
Bk % 2 (-(NHC(=O)ORo) ~ s Z: M % F (-NHC(=O)NH,) - Ro i il i B
(-NHC(=O)NHR) * = Ro F:fZEMEZE(-NHC(=O)N(Ry),) * = Ro FEW/ ek
(-Si(Ro)3) * —(Ro 5 EL)BIRE R (-PO(ORo))F M A #H B A& H o HUAES
EREREZ K

"HEERE SREIDWAEREEELE —EERIBERM - BEES
AEFEFF - e s EEREEEE SR - B N EFIEs TER
mEe—it » DS EETLRHENR - EREE R - e
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EETIRETSMEASRR - 1 T E ST R a2
&L

MR | RE—B 563 7 LY BRI HE 1234
% 5 EHESAIRC MR T - BSSRE TS - ARHEET 2t
BT SR RS R « SN - DA SEAETR L5 AU -
S A BARE SR B AR B I R TR G b
T AT S R S B — N

BRI (A, R THESE T EENSERI , RS
R —RBEEET - ERKSHK - WA - - B B FUEON) -
FEEE(-NO,) - BEE(-CHO) - H64EE(=0) - Ry Z(-Ry) Ry HHH(-C(=O)Ry) -
REEE(-C(=O)H) + H3E(-C(=0)OH) - Ry HEIEBEREH( C(=0)ORy) « FIEH I
(-C(=O)NH,) Ry LS (-C(=O)NHRy)~ — Ry EHEEEAH(-C(CO)N(Ro)) *
FEHE(-OH) ~ ERFR — G HEEE 7, ~ S HE(-O(CHy)1..0-) Ry H4FIE(-ORy) - FF
B 3(-OC(=0)H) Ry HBEFHE(-OC(=O)Ry) * Ry F L S H(-OC(=0)-OR) *
Ro SRS (-OC(=O)NHRy) ~ — Ry AEHEEIEIE(-OC(=O)NRo)) * %
H£(-SH) ~ R FFFE(-SRy) ~ FRERIE(-SO;H) « Ry EERED Ro SR
(-S(=0)2-Rq) ~ 435 5 3 5 8 SL R (-S(=0)1 ,NHy) + 3 (-NH,) ~ Ry
EREEL(-NHR,) ~ — Ro FEFE(-N(Ro),) ~ = Ro EE=MR-EE(-N"(Ro)s) * — Ry
75 78 3 (N'(R:0") ~ Ry 3 [ i 2 (NHC(=O)Ro) - R %, 3 i ik 3
(-NHC(=0)OR) - 4, % Hff 1% 3 (NHC(=O)NH,) - Ro 3 [ 3 B ik %
(-NHC(=O)NHRy) - — Ry SEREREHE(-NHC(=0)N(Ry),) + = Ro ERJkE:
(-Si(Ro)s) + —(Ro H 4 3 BB EE(-PO(ORy),) S48 oo SR FHATE o B
Bt HAESEAE F o REBE T 14 B - El)

YRS B MRS A WL SRS F M o
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)

B BB R BB -
. RBRFEANGES 1 B2 &Y Ed YL YL Y5 R Y&
REGETF -

3. RIBFFHMEES 1 HEE 2 HMLZEY HF ReEEHE
AR E 1 E 8 kIR T ARIFRIEE(-C, s-aliphatic) ~ & 3 F 12 {§
kIR T Z BRIEHIEIREL(-Cs 1o cycloaliphatic) « F5&E: ~ FETHE - #i=
3 E 12 ERIETFZRENREENRCE 1 £ 8 [ERFEF e E
F(-C,s-aliphatic-Cs.j5-cycloaliphatic) ~ #75 HFHEEV S 1 £ 8 {EiREF
Z BERTREIEEL(-C ) s-aliphatic-ary)  #AE5 BHEAVAS 1 £ 8 {#HixETFZ
AR5 (-C) s-aliphatic-heteroaryl) ~ #3512 8 {alf[H F 2 AEHGE
EWNARzE 3 £ 8 EmEFCEREERLEE
(-Cs.g-cycloaliphatic-Cg-aliphatic) - #75 HEEUL S 3 F 8 (EREF 2B
HEBIEEEL(-C; g-cycloaliphatic-ary ) BRAZHES B RS 3 £ 8 {ERk/E
T ERAERIRIEE(-Cy 5 ~cycloaliphatic-heteroaryl) : FLH3E thEL Al £ 5REY
A B —REE KA HEVAE AT LA B T R 4(-F) ~ &(-C1) -
VR (-Br)~ B E(-CN) ~ FFE(-CH;) » ZE(-CoHs)  &EE(-NH,) - F3EE(-NO; ) -
SREL(-SH) » =5 FFE(-CF;) #855(-OH) - FH & (-OCH;) * Z.&F(-OC,Hs)
Fe Z B 5B (N(CH, )o) FAH e FHEF TR AT EE

4. REFHFENGHERE | HEEE3IBEEP-Htzbay

Ry (AFEE 1 £ 8 [ERRIEF 2 IeH5 IR IEE(-Cs-aliphatic) - F & F(-aryl) -

FE55 B (-heteroaryl) 5 BHEINRC & 1 £ 3 ERRIE T Z B IRIEE

(-Cis-aliphatic-aryl) 55 HEIVC & 1 £ 3 (ERRIE F 2 IERREE

(-C1.3-aliphatic-heteroary)Bi# & 5 & 6 {ElfR[F F 2 RIS FEETUZ

& 1 3 {EHixE T Z P55 (-C) ;-aliphatic-Cs.¢-cycloaliphatic) ; EL.rH

N
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LS AT BRI, ~ B — RS I, - EE A T LA A8 T
F(-F) - B(-CD) ~ (-Br) « FI(CN) - FE(-CH;) ~ ZE(-CHy) - 5%
(-NHp) * F4EE(-NO,) - Hit(-SH) + ZFH(-CFy) « FSH(-OH) - FHHE
(-OCH;)~ Z 4 H(-OC,Hs) B — FREHE(N(CH: )oY S5AR L MR AL
i Bl

X~ X0 Xe~ X' X Fl X5 BB AR ECH) - HCF) - &
(-CI) ~ #8(-Br) » BACD) ~ FHEECNOy) « ZAE(-CFs) - Rs HHIE(-OR) -
Rs S-SRy + Rs SHEHIE(-SORs) ~ Rs HEILREREEL(-S(=0),0R;) -
HEE(-CN)  Rs HEHBFGH(-COOR;) + Ry SMEHEHFHE(CONR;) - Re 2
Ry EERFE(-NRGR,) * 5 RoBE(Ro): 3 X, B X,'oh — (B EERT A
A—{EcFE 1 % 8 {HBE T2 SIS (-C yaliphatic) & 3 F 12
BB T BRI R IR FEHE(-Cao-cycloaliphatic) « B & (-aryl) » HFE
$(-heteroaryl) ~ & 3 & 12 [ERE T BISHISBEARY & 1 = 8
BRI T2 B 5K 3% 3 (-C s-aliphatic-Cs.ip-cycloaliphatic) + & 3N
Rz & 1 2 8 [BIRIECT 2 BEHSIRBEE(-Cy s-aliphatic-aryl) #4575 E0L
Rz & 1 % 8 (ERE T2 BSHHSHE(-C  s-aliphatic-heteroaryl) + & 1
% 8 ERETZIEHSREIAY S 3 T 8 ERETZ RIS
(-C;_s-cycloaliphatic-C, g-aliphatic) ~ #5HF RIS 3 £ 8 HllRIA T
PRSI EFEEE(-Cy s-cycloaliphatic-ary NEARHETS HEAU L 2 3 25 8 A
T 2 BRI EE(-Cy 5 -cycloaliphatic-heteroaryl) ; 2 H3ELLH T 55
REU - S— KRS KUK - EAUEE AL LT R F) - &
(-Cl) ~ #(-Br) * #E(-CN) + FIEE(-CHy) » ZEE(-CoHs) + SEEC-NH,) ~
H(-NOy)  GisE(-SH) + =4 HE(-CFs)  #E2E(-OH) + FIEH(-OCH;) -
ZEH(-OC;Hs) B~ FIEHEN(CHy ) B X0 B X0 B X2 f X0 B ¢

7
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X, B X, SHAEIBEI0) | 3 X, & X, Sisfts 3 F 6 (Hp
BT 2 B HE(-Cpcycloalkyl) » ELATERSREUAL - Bei—(ESK 2 R
(-F)  Z(-Cl) « #(-Br) ~ B(1) Ry HEIE(-OR;) - Ry HFH(SRy) - &
1% 3 (B T2 SE(-Coyalky SR EUEE(-CN) SR RBED - At
T HESIE L AU S -

5. RBEMEAGES | HES 4 BER—EFRZ e K
Y Y'Y Y Y Y Yy R YSEEREERT -

6. IRIEEHFUAGES | EES S BB A HE

BiENG.1)
R
Xz !
X2 N ~R,
N
R
R4/ :
X3 Xg'

{3.1)

7. IRIBHFFENEHEE 1 HEFE 6 IEEF —HA L&Y Hb
Yo Y Yoo Y2 Yso Yy Yo Ve BREAESET
Xi~ Xy X~ X' Xg e X' [RERERETF S X & X' B0 X3 B X5'E
FEARARBEEEEO) © B X, k& X\'GHERAEKS 3 £ 6 BiRETFIREE
H(-C3 ¢-cycloalkyl) ;
Ry B BEHE AR E 1| £ 8 [ERIE T 2 I5HHIE5EEL(-C) s-aliphatic) * & 3
£ 12 @k R F < BRAS I FEEL(-Cs.12-cycloaliphatic) ~ 5 & (-aryl) «
75 B2 (-heteroaryl) ~ # & 3 £ 12 AR T2 BISHTEEENARC S 1
T 8 fARRE T JSH5I8FREL(-C, s-aliphatic-Cs_jp-cycloaliphatic) ~ 452
FENRZE | £ 8 BT ZAENTREEL(-C) s-aliphatic-aryl) - #HEE T
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B Z S 1 3 8 (AR T2 BEB5EIEEE(-C, s-aliphatic-heteroaryl) ~ #
&1 8 8 R T ZISRBENA Y & 3 E 8 [ERE T BRI
FL(-Cs5-cycloaliphatic-C, g-aliphatic) * #¢5 EHHE 2 3 £ 8 KR T
2 BRASHHISIEEL(-Cs s-cycloaliphatic-ary B¢ A BRIV & 3 £ 8
(BRI F 2 RS A R IE £ (-C; g-cycloaliphatic-heteroaryl) ; Frp3EEEELA]
BRI, ~ B — R RN, » EEUREE AT DA I BT 4 (-F)
GU(-Cl) ~ J8(-Br) - HFE(-CN) * FIE(-CH;) + ZF(-C;Hs) + FHE(-NH,) -
FEEL(-NO,) ~ $RE(-SH) - =& FE(-CF;) ~ ¥E(-OH) - & E(-OCH;3) -
ZEH(-OC,Hs) B = R BE R (N(CH: ) S5 4R 2 A BETH TS

R, (RZEREE

R, REFEFRPE

R B R, SHEARTY B —EER A REA EESEE TE((CHy)) © 2
Ry RS | E 8 AR T2 ISHHQ5%E(-C, s-aliphatic) « T & H(-aryl) ~
M E (-heteroaryl)  HIEBEEEVRZ & | B 3 EMRE T2 IR
(-Cis-aliphatic-aryl) + #HESERINS & 1 2 3 ERE T2 Pelieisst
(-Cs-aliphatic-heteroary )B4 & 5 % 6 EIRE T2 BASIH RIS
4 1 B 3 HRE T2 ISR 5EEL(-C, s-aliphatic-Cs.¢-cycloaliphatic) ;
SEUREE T B AREU « B — KBS KA, » HELAEE T LA B 3T
FH48(-F) + &(-Cl) * J&(-Br) * HE(-CN) * FE(-CH;) + ZE(-CHy) » &
H(-NH,) ~ fE(-NO,) ~ HiZE(-SH) ~ = FE(-CF;) » fSE(-OH) - FE
F(-OCH;) + Z &2 (-OCHs) By = B JEEE (N(CHa ) Z4H K 2 4H B b it
H

R, RFEEUEFE R 2 Z Z(-Z-Ry)) -

Hrh
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10.

Z A DAAFAESEHEE(-C(=0)-) » &

R fA&RE 1 £ 6 ERIE T 2feH(-Cie-alkyl) & 3 F 6 [EilkF T IRt
Z5(-Cye-cycloalky) B/ & 3 £ 6 (xR T Bt ENAC S 1 £ 3
kIR FZ JeEe(-Crs-alkyl-Csg-cycloalkyl) » Hrp 3 2 6 {EbRIE T2 ERbT
F(-Cs-cycloalky)dr » TR E 2 BRIAF A AR IR - A S 1 £ 6 @
kIR T 2 Je B (-Ci.g-alkyl) & 3 2 6 fERRE T2 BRE7H(-Cag-cycloalkyl )
BME 3 E 6 kEFCBEIEENRCE 1| £ 3 HEREFZIRE
(-Ci3-alkyl-Cy.g-cycloalkyl) RIRSSRENAY » #i—REGZ KA - HEUCE
AR BB MR 5 (-F) ~ &(-C1) ~ 1R (-Br) ~ BA(-T) - FEE(-CN) » FEEL(-OH) ~
GiEE(-SH)~ & 1 £ 3 ERIE T BB EEE(-O-Cs-alkyD R & 1 2 3 i
R Be BN (-S-Cis-alkyl) FREE AEEFF AR HPE 1 £ 3 {6
kI T i e (-C 5-alkyl) AT 4 — & B ZE EH #8(-F) ~ &(-C1) ~ {&(-Br) ~ Bt
(-D) ~ ME(-CN) - FEE(-OH) ~ Biidk(-SH)FFAR A B P AT B
ZHU -

RIFHFEENEEESE | HER THEP—EHL 2 k& » Hf
Ry & R, ZEHAEFE -

RFHGHEENEESE | HEF SHADP—HL k&Y » Hf
R fREEHNEESR  E(phenyl) « K EL(benzyl) + 2-BE)EL(2-thienyl)
ZAHEE - HERERARIUR » B#i—REE AU - HEURE AT DAz I
BLHIEEFE(-F) ~ &(-C1) ~ 8(-Br) » EE(-CN) ~ FHE:(-CHs) » ZFE(-CoHs) »
FFE(-NH,) ~ i3E(-NO,) ~ HiZ(-SH) » =FHFE(-CF;) ~ #8E(-OH) - H
S F(-OCHs) ~» Z & F(-OC,Hs) K — FAFEEL(N(CH;)) 25 4H 2 AHB¥ R st
H o

RIBFEFEMNGESE | HEBOBHA P —Hk 2 L&Y » Hf
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R, (REENEER ' &RF - F& - & - ERZE(n-propyl) - E2RE
(i-propyl) ~ 1E] Z(n-butyl) ~ {1 T E(s-butyl) ~ FT E(iso-butyl) ~ ;T £
(t-butyl) ~ IE/XE(n-pentyl) » i kE(s-pentyl) + F K F(iso-pentyl) -

OH
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ILIRIBEHFESEMNEESE 1 HEF OB P HEF -HAEEY -

1; 2

8- A EL-8- (A& EL)-3-FHRIR[4.5] % -4-FR

8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-4-one

3;4

(8-ZF FREL-3-FARIR 4. 51 R e-8-2)- A%

(8-Benzyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

5;6

(8- FHEL-3-FH -3 - RER 4. 513 5e-8-5h)- — R ELf%

(8-Benzyl-3-methyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

7; 8

1-[8-FHIEL-8-(Z FHERE)-3-FURER (4.5 R be-3- 5 - R

1-[8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-3-yl]-ethanone

(8- FEL-3- T £&-3-FARER([4.5] ke -8-F)- — FRE%

(8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

10; 11

1-[8-FFHE-8- (T HERE)-3-FURER[4. 51 6¢-3-2K]- T -1-F
1-[8-Benzyl-8-(dimethylamino)-3-azaspiro[4.5]decan-3-yl]-butan-1-

one

12
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12

[8-TFREL-3-(BRINE R BD)-3-FHEER[4.5) R be-8- K- — AR
[8-Benzyl-3-(cyclopentylmethyl)-3-azaspiro[4.5]decan-8-yl]-dimeth

ylamine

13

8- R EE-8- T E-3- AR ER 4. 5] 5K -4

8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-4-one

14; 15

8-( ZHREE R FL)-8- T FE-3-FHRIR([4.5] 3% -2

8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-2-one

16

8- 1 H&-8- — FHELEREL-3-FURER[4.5] R -4-FH

8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-4-one

17

8- FAFL R AL 8-y -2- - 3- U MRER [4. 5] 3 -4-

8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-one

18; 25

 FREE-(8 Ey-2-F-3- FRER 4. 515 e -8-50)- i

Dimethyl-(8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-amine

19

T FAEL-(3- - 8- M- 2- - 3-FURER [4. 5] R foe- 8-k )- iR
Dimethyl-(3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-ami

nec

20

1-(8- A B R - 8- - 2- - 3-SR R ER [4. 5] R be-3- 5 )- T Joe-1-FH
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-but

an-1-one

21

(3~ T B&-8-Ey-2-B-3- FUARER 4. 515 5e-8- 2 )- — FH ALY

(3-Butyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

22

[3-CERE: FH ER)-8- a2 B5-3- FURER [4.5] 5 e -8-F |- — FREE%
[3-(Cyclopentyl-methyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]

-dimethylamine

13
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23

8-(— R EEE)-8-Ey-2- - 2- FRER [4.5] 3% - 3-
8-(Dimethylamino)-8-thiophen-2-yl-2-azaspiro[4.5]decan-3-one

24a/b

8-(— FZL AL -8-1EI)-2- 5L 2- S BEFR (4.5 55-3 -1

8-(Dimethylamino)-8-thiophen-2-yl-2-azaspiro[4.5]decan-3-one

26

1-[8-( - HEL R EL)- 8-y -2-Fh-3- WUR IR (4. 5] 38 be-3- K- | £e-1-
i
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-b

utan-1-one

27

(8- FHEL-3- T 2k-3-FURER[4. 51 be-8-H)- — FEL%

(8-Benzyl-3-butyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

28; 29

1-[8-(CFHEREL)-8- 7 H-3-FURIR[4.51 5 6¢-3- 5] T fe-1-FH
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-butan-1-

one

30

8-(Z R & EE)-8-(5-FH By - 2-50)-3- AR ER (4. 51 %8 -4-
8-(Dimethylamino)-8-(5-methyl-thiophen-2-yl)-3-azaspiro[4.5]deca

n-4-one

31

PR [8-(5- FH RNy -2- 5)-3- FUEER 4. 5] R e -8-FL - %
Dimethyl-[8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-am

ine

32

1-[8-(Z F LR EL)-8-(5- FH ELE - 2- B )-3- R ER [4. 51 %8 e - 3- |-
T-1-H
1-[8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]dec

an-3-yl]-butan-1-one

14
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P |3 TS D) 8 -2 3. 5) K2
3-Butyl-8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-2-
one

34
8-(— FHEREE:)-3- FR AL- 8-y -2- - 3- R IR 4.5 % -2-
8-(Dimethylamino)-3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-
2-one

| 3T (SR -2-55)-3- SRR 4.5 3 8- — A
[3-Butyl-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-dime
thylamine

BT 85 -2- )3 (4.5 55
Z]-F
Cyclobutyl-[8-dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro
[4.5]decan-3-yl]-methanone

| BR8-S 8-SR -2- 13- SRR, 5] -
Z]-F A
Cyclopropyl-[8-dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspir
o[4.5]decan-3-yl]-methanone

B 108 R 8-(5- ALY 23 3 AT, 51322
FRELPN-1-d
1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3 -azaséiro[4.5]deca
n-3-yl]-2-methylpropan-1-one

15
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39

1-[8- B4 - 8-(5- FR BRI -2 ) 3-SR 4. 5 B -3 ) 3-
R T -1-Ff
1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]deca

n-3-yl]-3-methylbutan-1-one

40

1-[8-— PR R EL-8-(5- FH LMy -2-56)-3- B ER [4. 5| 3 be-3- 5 -
7-1-F
1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]deca

n-3-yl]-propan-1-one

41

[3-(2-FR &8 2. 55)-8-(5- AR By -2-50)-3- FHEFR 4. 5] 3 452-8- 1) -
—FRELRE
[3-(2-Methoxyethyl)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]deca

n-8-yl]-dimethylamine

42

1-[8-( = HH E )-8~ -2-55-3- R ER[4. 51 3 fre-3-H [ -2-H &
EZZH
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-methoxyethanone

43

BT E[8- (T HEGEH)-8-1Ey-2-H-3-FURIR (4. 5] 2 e-3-E]-HF
i
Cyclobutyl-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]deca

n-3-yl]-methanone

44

IR EE[8-(— R & EL)-8-1ly-2- 55 3- RURER (4. 5138 be-3- K - FF
A
Cyclopropyl-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]dec

an-3-yl]-methanone

16
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45

1-[8- (= EZEEE)-8-Ey-2-5-3-FUEER 4.5 2 65E-3- K] -2-F A
- 1-fd
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-methylpropan-1-one

46

1-[8-( I EL L) - 8-y -2 - B5-3- FURTR (4.5 3 be-3- B ] - 3-H A
T-1-FA
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-methylbutan-1-one

47

[3-(2-FHEE L 5)-8-MEy-2-55-3-FURER (4. 5] % e-8- B - — &
£
[3-(2-Methoxyethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-di

methylamine

48

2-IRNEE-1-[R-(Z FHEL &L )- 8-y -2-5-3- FURER [4. 5] 3 - 3-
E]-ZHEd
2-Cyclopropyl-1-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5

]decan-3-yl]-ethanone

49

[3-CGRAEFHE)-8-Ey-2-5-3- MR ER [4. 51 R e-8- - —FHEPZ
[3-(Cyclopropylmethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-

dimethylamine

50

2-IR T H-1-[B-( R E R EL)-8-1Ey - 2-FE-3- FURER [4. 5] R be-3-
|- Z
2-Cyclobutyl-1-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]

decan-3-yl]-ethanone
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51

[3-Q-FRNELE)-8-1ENy-2-5-3-FUEIR[4.51 8 br-8- - —HE
f%
[3-(2-Cyclopropylethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-

dimethylamine

52

[3-(2-BE T HEZ.55)-8-605)-2- 253 FHTER( 4.5 e - 8- K- FR AL
iES
[3-(2-Cyclobutylethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-d

imethylamine

53

[3-(2-ER T EFHE)-8-IIy-2-55-3-FURER([4.5] 38 f2-8-Fh - —HE
iES
[3-(Cyclobutylmethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-d

imethylamine

54

1-[8-(Z L4 - 8-} -2- -3 SR 4. 5 B3 ] -4-FR
Jk-1-Fd
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-4

-methylpentan-1-one

53

3-[8-(Z FEL R EL)-8-mEy-2- - 3-SR IR 4. 51 % e-3- K ]-2,2- — FF
5-3-= AN
3-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2,

2-dimethyl-3-oxopropionitrile

56

1-[8-( - LA )- 8- 13- 2- B3-SR ARER[4.5) e 3 -5E) 2 DU 45 -
5K -3- 2 LA
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-tetrahydro-furan-3-ylethanone

18
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57

(8- PR BE- 8-y - 2- 2 3- FURER [4. 51 R bE-3-BD)-(BER T 7
-3-55)-FE
(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-(oxet

an-3-yl)-methanone

58

1-(8- — B B- 8- Ny -2- BL-3- WARER (4. 51 3 be- 3- Fr BE)-BR PN £
-1-FR %
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decane-3-carbo

nyl)-cyclopropane-1-carbonitrile

59

1-(8- F R g A 8- Iy -2- B 3- AR ER [4.51 38 be-3-55)-4-FH B &
4R 1B
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-4-

methoxy-4-methylpentan-1-one

60

[8-(— FRELZ AR )-8- IRy -2- 56 3- FURER [4. 5] R e -3 - H | VU S b reg
4
[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-tetr

ahydropyran-4-ylmethanone

61

1-[8-( LA 8-E05)-2- 2L 3-SEUEER 4. 51 B3 - B BB T
ke-1-HHg
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decane-3-carb

onyl]-cyclobutane-1-carbonitrile

62

3-BRNEE-1-[8-(Z B e B )- 8-y 2- BL-3-FURER 4. 51 3 be-3-
Z]-P-1-fid
3-Cyclopropyl-1-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5

ldecan-3-yl]-propan-1-one

19
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63

1-[8-(— FREL R EL)-8- My - 2- L -3- AR ER [4. 5] 3 e -3-F)-2-FH &
- P 1
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-methoxy-2-methylpropan-1-one

64

1-[8-(Z FHER R EL)-8-EW)-2-B5-3- AR ER 4. 5138 e - 3- H ] - 2- MU i -
R Rg -2- 5 £l
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-tetrahydro-furan-2-ylethanone

65

1-[8-(Z PR ) - 8- 1By -2- - 3- AR ER 4. 5] R e - 3-F5 ] -4- 78 &
4-FIE 1B
-1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-

4-hydroxy-4-methylpentan-1-one

66

[8-(= PR B A)-8- My -2-B-3- FURER [4. 51 e -3- B ]-(1- 78R
T E)-HE
[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-(1-

hydroxycyclobutyl)-methanone

67

1-[2-[8-(— FREE L) 8- 2- B3-SR 4. 5134 - 3- 2] 2-
REOEERAL-1-HE
1-[2-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-2-oxoethyl]-cyclopropane-1-carbonitrile

68

1-[2-[8-(Z FRE & FE)-8-mEly-2- B - 3- R IR [4.5] R hE-3- 2] -2- 7,
RIE]-E T H-1-HE
1-[2-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-2-oxoethyl]-cyclobutane-1-carbonitrile

20
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69

3-ERT - 1-[8-(ZHEEH)-8-1Ey-2-H-3- FUHRER (4. 5] R be-3-
#2]-H-1-F
3-Cyclobutyl-1-[8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]

decan-3-yl]-propan-1-one

70

—HE-B-(EIRT Be-3-E - HE)-8-MEN-2-BL-3-FHEER[4.5] R
foe-8-H]-I%
Dimethyl-[3-(oxetan-3-yl-methyl)-8-thiophen-2-yl-3-azaspiro[4.5]de

can-8-yl]-amine

71

TR (8- EE-3-FURER 4. 5] R fe-8- ) iF

Dimethyl-(8-phenyl-3-azaspiro[4.5]decan-8-yl)-amine

72

1-[8-(—HEFH)-8- - 5-3-FUEER 4. 51 be-3-H5]- T -1-F
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-butan-1-

onc

73

1-(8- LR - 8- Z5 - 3- S RER [4.5] R e -3-5)- LB

1-(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)-ethanone

74

(3- T E-8--3-FHRIR 4.5 R e-8- L )- — HE L

(3-Butyl-8-phenyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

75

1-[8-(—FH HE Gk )-8- 5k -3-FMEIR[4. 515 fre-3- 5] - 2- LU Gk IRy
-2-E 2
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-tetrah

ydrofuran-2-ylethanone

21
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76

1-[2-[8-(—HERE)-8- 7 5-3-FURER[4.51 % x-3-H]-2- 8L
T be-1-HE
1-[2-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-0x0

ethyl]-cyclobutane-1-carbonitrile

77

1-[2-[8-(—HREREL)-8- - 5k-3-FURER(4.51 R e -3- &) 2- AL
IR - 1-HE
1-[2-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-0x0

ethyl]-cyclopropane-1-carbonitrile

78

1-[8-( = FH B ) -8- 7 56-3- FARER 4. 513 be-3-F)-2-(B R T ke
-3-F)-Z A
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-(oxeta

n-3-yl)-ethanone

79

1-[B-(ZFHERIEL)-8-FE-3-FURER [4.5] 5 k-3- Bk ]-4-FR B K- 1-
L[g]
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-4-methy

lpentan-1-one

80

3-[8-( = FHHERE)-8-FH-3-FURER[4. 51 5 be-3-55]-2,2- " HIEL-3-
SfHNE
3-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2,2-dim

ethyl-3-oxopropionitrile

81

[8-( = FP BL 45 - 8- 5 - 3- TR 4. 5| 385- 3- 5 0 4 A P-4 B
FH A
[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-tetrahydro

pyran-4-yl-methanone

22
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82

1-[8-(Z R ERE)-8-HFE-3-FURIR[4. 5] R be-3- - 4-FRE-4-H
K- 1-F
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-4-hydro

xy-4-methylpentan-1-one

83

1-[B-(Z R R ) -8- R BE-3- FURER[4. 51 R be-3-H )-4- H A E-4-
R LT 1
1-[{8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-4-metho

xy-4-methylpentan-1-one

84

[8-(C R EEL)-8-Z55E-3-FURER 4. 5] 3 e -3- B ]-(1 - R EIR T
Z)-H
[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-(1-hydrox

ycyclobutyl)-methanone

85

2-IREE-1-[B(ZHEEED)-8- 8- 3-FHRER [4.5] 3 5¢-3- K- &
i
2-Cyclopropyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan

-3-yl]-ethanone

86

2-3R | E-1-[B-(Z AR ED)-8- T 5E-3- FARER 4. 5] 36 ke -3- K- &
Pl
2-Cyclobutyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-

3-yl]-ethanone

87

[3-(4-FR SR F-4- FHEL OB )-8- TR k- 3- AR ER [4. 5] 3 e -8-EL]- —HH
2-dil7
[3-(4-Methoxy-4-methylpentyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]

-dimethylamine

23
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88

1-[8-(5-&EYy-2-5E)-8- R R EL-3-RUBER [4.5] R be-3-5)- T
-1-FR
1-[8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan

-3-yl]-butan-1-one

89

[3- 1 %&-8-(5-&\Ey-2-5)-3-FURER([4.5] 5 be-8- ] - —FHENL
[3-Butyl-8-(5-chlorothiophen-2-yl)-3-azaspiro[4.5]decan-8-yl}-dimet

hylamine

90

1-[8- AL EE-8-(5-FUEND - 2-50)-3- FURER (4.5 B be-3-F)- T
-1-Ff
1-[8-Dimethylamino-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan

-3-yl]-butan-1-one

91

[3- T Z-8-(5-mENT-2-55)-3-FUEER (4.5) 38 e -8- 55 ]- —FHEA%
[3-Butyl-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan-8-yl]-dimet

hylamine

92

8-CROEME)-8- _ HEFEL-3-FURER[4.5]%-4-F

8-(Cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-4-one

93

1-[8-(BR O EHE)-8-  FHE G EE-3-FURIR[4.51 R e-3-K]- T -1-
FA
1-[8-(Cyclohexylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-3-y

1]-butan-1-one

94

[3- T &-8-GRCEFE)-3-FURIR[4.5] R 5e-8-F - — FHE|L
[3-Butyl-8-(cyclohexylmethyl)-3-azaspiro[4.5]decan-8-yl}-dimethyl

amine

24
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95

1-[8-(BR KA E)-8- “ A EL-3-RURIR([4.51%5¢-3-K)- T -1-
L[g]
1-[8-(Cyclopentylmethyl)-8-dimethylamino-3-azaspiro[4.5]decan-3-

yl]-butan-1-one

96

[3- T 5-8-CRTKEHE)-3-FURER (4.5 R be-8- B - —HEM
3-Butyl-8-(cyclopentylmethyl)-3-azaspiro[4.5]decan-8-yl]-dimethyla

mine

97

1-(8-BR N Ek-8- — AL & EE-3-FIRIR (4. 518 5¢-3-55)- T - 1-d
1-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-butan

-1-one

98

(3- T E5-8-BR ICEL-3- R HEER [4. 5] 3 - 8- 2 )- A%

(3-Butyl-8-cyclopentyl-3-azaspiro[4.5]decan-8-yl)-dimethylamine

929

R ER-(8-BRIGHE-8- T ERE-3-FURIR[4. 51 be-3-5)-FH R
Cyclobutyl-(8-cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3

-yl)-methanone

100

(8-BRIKEE-8- — AR AL-3-RURIR([4. 51 e-3-50)- IR N B H
(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-cyclopr

opylmethanone

101

(8-BRIKE-3-CGR A F)-3-FURER [4.5] 3 e -8-F)- —HEfL
[8-Cyclopentyl-3-(cyclopropylmethyl)-3-azaspiro[4.5]decan-8-yl]-di

methylamine

102

[3-GR T EHE)-8-3 A -3-FURER [4.5) % be-8- B - — AL
[3-(Cyclobutylmethyl)-8-cyclopentyl-3-azaspiro[4.5]decan-8-yl]-di

methylamine
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103

1-(8-BRIKE-8- AR EE-3-FURER(4.51%57-3-2)-2- TN A L
R
1-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-cyc

lopropylethanone

104

| [B-BRIGES-3-(2- BRI E L5 )-3-FURER[4. 5] R be-8-F |- — FREEf%

[8-Cyclopentyl-3-(2-cyclopropylethyl)-3-azaspiro[4.5]decan-8-yl]-di

methylamine

105

2-3R ] B 1-(8-BRTGE-8- T ERE-3-FIRIR[4.5] R -3-5)- &
FH
2-Cyclobutyl-1-(8-cyclopentyl-8-dimethylamino-3-azaspiro[4.5]dec

an-3-yl)-ethanone

106;
107

[3- T HE-8-(ZHEGEH)-3-FURER[4. 5] R e-8- B I E R
[3-Butyl-8-(dimethylamino)-3-azaspiro[4.5]decan-8-yl]-phenylmeth

anone

108;
109

1-[8-(FFEER | Joe-1-35)-8-ly-2-55-3-FURER (4. 51 fe-3-F]- T
-1-Ef
1-[8-(Azetidin-1-yl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-but

an-1-one

110;
111

1-[8-(FRAEER T boe-1-35)-8-F 56-3-FRER (4. 5138 fe-3- 55 ]- T - 1-Fd
1-[8-(Azetidin-1-yl)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-butan-1-on

€

112;
113

8-(FAELR T be-1-55)-3- T B5-8- 7 5-3-FUFIR[4.51 3 k¢
8-(Azetidin-1-yl)-3-butyl-8-phenyl-3-azaspiro[4.5]decane

26
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114

8-~ AL AL -3-FEL- 8-y - 2- -3 - FUIRER [4.5] 34 -4-FR
8-Dimethylamino-3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-

one

115

3-T -8~ U BLAR - 8-} -2- -3 SEATER[4.5] 36-4-
3-Butyl-8-dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-4-0

ne

116

3-(BRIELFHEL)-8- T B - 8- I y-2-F-3-FURER [4.5] 3¢-4-
3-(Cyclopentylmethyl)-8-dimethylamino-8-thiophen-2-yl-3-azaspiro

[4.5]decan-4-one

117

8-(5- GUHEILY-2-2)-8- — L4 -3 - AR 4. 5] 364
8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan-4-

one

118;
119

82 PR BL-8-(— H B R B )-3- FH -3 - FARER 4. 51 5% -4- i

8-Benzyl-8-(dimethylamino)-3-methyl-3-azaspiro[4.5]decan-4-one

120;
121

8- FHEE-3- T B-8-(C HE R E)-3- A ARIR([4.5] 3 -4-d

8-Benzyl-3-butyl-8-(dimethylamino)-3-azaspiro[4.5]decan-4-one

122;
123

8- 28-3R LK P ) 8-(— R L B ) - 3-SR MR 4. 51 5% -4- T
8-Benzyl-3-(cyclopentylmethyl)-8-(dimethylamino)-3-azaspiro[4.5]

decan-4-one

124

8-( G IE)-3 - -8R -2- B6-3- S MR ER [4. 5158 -2
8-(Dimethylamino)-3-methyl-8-thiophen-2-yl-3-azaspiro[4.5]decan-

2-one

27
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125

3- T E-8-(CHEEED)- 8-y -2-5-3- FURER (4.5 %8 -2
3-Butyl-8-(dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-2-

one

126;
127

3-(ERICE R E)-8-(Z FHEEEL)-8-HEy-2-5-3-FHRER 4. 5138 - 2-
i
3-(Cyclopentylmethyl)-8-(dimethylamino)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-2-one

128;
129

3-(2- 3R] ELE)-8- (R EEE)-8-1Ey-2-B-3-FURER [4.5] %%
2P
3-(2-Cyclobutylethyl)-8-(dimethylamino)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-2-one

130;
131

3-(2- RN E LE)-8-(Z A FE)-8-1Ely-2-B-3- FURER [4.5] 3
2
3-(2-Cyclopropylethyl)-8-(dimethylamino)-8-thiophen-2-yl-3-azaspi

ro[4.5]decan-2-one

132;
133

3-CGR | EHE)-8-(ZHEZEE)-8- ) -2-55-3-FURER([4.5] 3-2-
F
3-(Cyclobutylmethyl)-8-(dimethylamino)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-2-one

134;
135

3-(ERAFHEE)-8-(— LRI )-8- Iy -2- K- 3- R ER[4. 5] 3% 2-
P
3-(Cyclopropylmethyl)-8-(dimethylamino)-8-thiophen-2-yl-3-azaspi

ro[4.5]decan-2-one

28
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136;
137

8-(— FREERA)-3-(2-TU Sk -2- 1 £.55)- 8-y -2- 5-3- AR ER
[4.5]%-2-Fd
8-(Dimethylamino)-3-(2-tetrahydrofuran-2-ylethyl)-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

138;
139

8-(— FH B B )-3 (WU &RNEL g -4 -2 FH 2 ) - 8-y - 2- - 3- SRARER
[4.51%-2-FH
8-(Dimethylamino)-3-(tetrahydropyran-4-ylmethyl)-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

140;
141

8-(— L EEL)-3-(2-PU S IkIFg -3 -5k £ B)- 8-y - 2- B 3- R ER
[4.5]3R-2-Fd
8-(Dimethylamino)-3-(2-tetrahydrofuran-3-ylethyl)-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

142;
143

8-(—FHEREEL)-3-[2-(FIR | be-3-55)- £H]-8-ehyy-2-F-3-
IR[4.5]K-2-HH
8-(Dimethylamino)-3-[2-(oxetan-3-yl)-ethyl]-8-thiophen-2-yl-3-azas

piro[4.5]decan-2-one

144;
145

1-[2-[8-(— FHELE FD)-2- | fR-8-nEny-2- - 3- B ER [4.5]) 38 58 3-
H)- L& EHA - 1-F S
1-[2-[8-(Dimethylamino)-2-oxo0-8-thiophen-2-yl-3-azaspiro[4.5]deca

n-3-yl]-ethyl]-cyclopropane-1-carbonitrile

146;
147

8-(—HHEZEE)-3-(FIR | be-2- B R HL)-8-my-2-56-3-FURER
[4.5]3%-2-FH
8-(Dimethylamino)-3-(oxetan-2-ylmethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-2-one

29
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148;
149

8-(C—HEZRE)-3-(FIRE T be-3-EH 5)-8-nny-2-2-3- FURER
[4.5]2R%-2-
8-(Dimethylamino)-3-(oxetan-3-ylmethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-2-one

150;
151

1-[2-[8-( = FRER R EL)-2- S f(-8- Iy -2- B 3- R ER [4. 51 38 e - 3-
- ZE]- BT fe-1-FRE
1-[2-[8-(Dimethylamino)-2-oxo-8-thiophen-2-yl-3-azaspiro[4.5]deca

n-3-yl]-ethyl]-cyclobutane-1-carbonitrile

152;
153

8-(Z HHEL R E)-8-(5- A Ak ngElyy-2-5L)-3- R ER [4.5] -2
8-(Dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan

-2-one

154;
155

8-(— ER B AL )-3- B k- 8- (5- FR ALy - 2-B0)-3- FUR TR [4.5] 38-2-
LTg]
8-(Dimethylamino)-3-methyl-8-(5-methylthiophen-2-yl)-3-azaspiro|

4.5]decan-2-one

156;
157

3- T HE-8-(ZHHERE)-8-(5-F B Ehyy-2- BL)-3- FURER [4.5] 8- 2-
A
3-Butyl-8-(dimethylamino)-8-(5-methylthiophen-2-yl)-3-azaspiro[4.

5]decan-2-one

158;
159

3-ERINEEHEL)-8-(Z R EEES)-8-(5- FH ELmENy-2- 5)-3- FURER
[4.5]%-2-Hq
3-(Cyclopentylmethyl)-8-(dimethylamino)-8-(5-methylthiophen-2-yl

)-3-azaspiro[4.5]decan-2-one

30




201607923

160

3-(BRPN L E)-8-(Z R EL & )-8-(5- R B MEy-2- 5 )-3-FURER
[4.5]%%-2-FA
3-(Cyclopropylmethyl)-8-(dimethylamino)-8-(5-methylthiophen-2-y

1)-3-azaspiro[4.5]decan-2-one

161

3-CGR T EHE)-8-(ZHEZFE)-8-(5-FHEMEY)-2-£)-3-7URR
[4.5]55-2-F |
3-(Cyclobutylmethyl)-8-(dimethylamino)-8-(5-methylthiophen-2-yl)

-3-azaspiro[4.5]decan-2-one

162

8-( LG I )-3- FHEL-8- IR B3 - IR ER [4. 5] 3% -2

8-(Dimethylamino)-3-methyl-8-phenyl-3-azaspiro[4.5]decan-2-one

163;
164

3T He-8-( = FIEE )-8 FE -3 - UETR(4.5] - 2-

3-Butyl-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-2-one

165;
166

3-CGRIKEE R E)-8-(Z I EEE)-8-F-3-7URIR[4.5] % -2-
3-(Cyclopentylmethyl)-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]

decan-2-one

167;
168

3-(2- A E LE)-8-(ZHERE)-8-F-3-FURER[4.5]R-2-F
3-(2-Cyclopropylethyl)-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]

decan-2-one

169;
170

3-(R T H I EL)-8-(Z R R EL)-8-F5 5k -3-FURER[4. 5] K% -2- R
3-(Cyclobutylmethyl)-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]d

ecan-2-one

171;
172

3-GRAEFE)-8-(THERE)-8-FE-3-FURER [4.5]%-2-FH
3-(Cyclopropylmethyl)-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]

decan-2-one
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173;
174

3-(2- IR T B LE)-8-(ZHERE)-8-FE-3-FIRIR[4.5]3%-2-FH
3-(2-Cyclobutylethyl)-8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]d

ecan-2-one

175;
176

1-[2-[8-(—FHEFEE)-2-FAX-8- - 3-FURER[4. 5] K¢-3-H - &
R E-1-HE
1-[2-[8-(Dimethylamino)-2-o0xo0-8-phenyl-3-azaspiro[4.5]decan-3-yl]

-ethyl]-cyclopropane-1-carbonitrile

177;
178

1-[2-[8- (= EFEEL)-2- A f-8-KE-3-FURER[4.5) % b<-3- K- &
F-ERT be-1-HfE
1-[2-[8-(Dimethylamino)-2-o0xo-8-phenyl-3-azaspiro[4.5]decan-3-yl]

-ethyl]-cyclobutane-1-carbonitrile

179;
180

B-(ZHEREE)-3 - [(1-EIR T H)-HE] -8-F5-3-FURER[4.5]
-2~
8-(Dimethylamino)-3-[(1-hydroxycyclobutyl)-methyl]-8-phenyl-3-a

zaspiro[4.5]decan-2-one

181

8-(—FHELEEL)-3 -(2- 78 5:-2-FH AN EF)-8-F- AL 3- R ER[4.5]%
-2-Ff
8-(Dimethylamino)-3-(2-hydroxy-2-methylpropyl)-8-phenyl-3-azasp

iro[4.5]decan-2-one

182;
183

B-(CHEEE)-3 -G-HEEE-3-FE T H)-8-FH-3-FURIR[4.5]
R-2-HH
8-(Dimethylamino)-3-(3-methoxy-3-methylbutyl)-8-phenyl-3-azaspi

ro[4.5]decan-2-one
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184;
185

8-(CHEREL)-3-[2-(1-FEHER T £)-LH]-8- 7K H-3-FURIR
[4.5]5%-2-F
8-(Dimethylamino)-3-[2-(1-methoxycyclobutyl)-ethyl]-8-phenyl-3-a

zaspiro[4.5]decan-2-one

186;
187

8-(CHEEE)-3-G-FEE-3-FHE T B)-8-FKE-3-FURER[4.5] %
2
8-(Dimethylamino)-3-(3-hydroxy-3-methylbutyl)-8-phenyl-3-azaspir

o[4.5]decan-2-one

188

1-[8-( I E &AL )-8-KE-3-FHEER[4. 51 5 k-3 - 55 - 2- LU s Ik
-3-F L
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-tetrah

ydrofuran-3-ylethanone

189

[8-(—FRELREL)-8-FEL-3-FIRER 4. 5] 5-3-F5]-(B3R T Je-3-
2)-H
[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-(oxetan-3-

yl)-methanone

190

1-[8-(C R EGREL)-8- 7R 5E-3-FUURER 4. 51 3 e -3- ] -2- FH & k-2
FHEL-1-INER
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-metho

xy-2-methylpropan-1-one

191

[3-Q-FEANHE L E)-8-FH-3-FHEER[4.5] 3 5e-8- K- —HELN%
[3-(2-Cyclopropylethyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]-dimeth

ylamine

33
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192

[3-2-38 | Z=L5)-8-FE-3-FIRR[4.5]Re-8- 5 )- — A%
[3-(2-Cyclobutylethyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]-dimethy

lamine

193

1-[[8-(— FSE4EE)- 8- JE -3 SUAEER[4. 51 3053 - 4] FR 3K B T
1
1-[[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-methyl]

-cyclobutan-1-ol

194

1-[2-[8-(Z AR EL)-8- I 56-3-FURER [4.5] R 5-3-F)- 2 & BR T
fe-1-FfE
1-[2-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-ethyl]

-cyclobutane-1-carbonitrile

195

3-BR ] - 1-[8-(— HEREIE)-8- R E-3-BURER 4. 5] R be-3- -
-1-§d
3-Cyclobutyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-

3-yl]-propan-1-one

196

THE-B-(RIE T be-3-FEHE)-8- 7 H-3-FURER[4.5] e -8- -
LS
Dimethyl-[3-(oxetan-3-ylmethyl)-8-phenyl-3-azaspiro[4.5]decan-8-y

1]-amine

197

3-BRNEE-1-[8-( R EREES)-8-E-3-FURIR[4.5]1 R be-3- B ]- N
-1-EA
3-Cyclopropyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan

-3-yl]-propan-1-one
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198

1-[8-(— R EREL)-8- - E-3-FURER[4. 513 bt -3- S B - BR P - 1 -
FH g
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decane-3-carbonyl]-

cyclopropane-1-carbonitrile

199

1-[8-(CHEEES)-8-FFE-3-FURER (4. 5138 be-3- S B - TR T fe-1-
SRl
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decane-3-carbonyl]-

cyclobutane-1-carbonitrile

200

1-[2-[8-(— I EL R IL)-8- 5 Fe-3- FURER [4 5] R foe-3- K- L HE - ER A
fe-1-FRHE
1-[2-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-ethyl]

-cyclopropane-1-carbonitrile

201

PR (8- FE-3-(2- VU s kIR - 3- 55 £ 58)-3- SRR ER [4. 5] 3 be-8-
]-H
Dimethyl-[8-phenyl-3-(2-tetrahydrofuran-3-ylethyl)-3-azaspiro[4.5]

decan-8-yl]-amine

202

[3-(2-FA R E-2-FHE N E)-8-FH-3-FIRIR[4.5]) 2 5e-8-F)- —H
A%
[3-(2-Methoxy-2-methylpropy!)-8-phenyl-3-azaspiro[4.5]decan-8-yl

]-dimethylamine

203

[3-G-F T H-HE)-8-FH-3-FURIR[4. 5] fe-8- 5 ]- —HEA%
[3-(3-Cyclobutyl-propyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]-dimet

hylamine

35
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204

[3-3-ERPN E&-NEL)- 8- BE-3-FURER(4.5] R frr-8- K ]- — AR
[3-(3-Cyclopropyl-propyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]-dim

ethylamine

205

[8-(—HERREL)-8-FBL-3-FURER[4. 5] ke -3-F]-(1-BEIRAE)
- ER
[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-(1-hydrox

ycyclopropyl)-methanone

206

1-[[8-(—HE SR EL)-8- - 5-3-FUEER (4. 51 R fe - 3-F |- E - IR
1B
1-[[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-methyl]

-cyclopropan-1-ol

207

1 - [B-(— R IE)-8- ) -2- -3 - FUEER[4.5] R be-3-5] - B
- |T-1-E2
1-[[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclobutan-1-ol

208

1-[2-[8-(Z PR ERER ) - 8-y -2- -3 - FUEER[4. 5] R b-3-F)- &
=T -1-Hf5
1-[2-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-ethyl]-cyclobutane-1-carbonitrile

209

[8-( B EL A )-8 1) - 2 5E-3- ST [4.5] 353 -] (1 S
PIEL)-FH R
[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-(1-

hydroxycyclopropyl)-methanone

36
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210

1-[[8-(= B 48143 2- - 3- SRR (4.5 38 - 3- - R )
BA-1-fZ
1-[[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclopropan-1-ol

211

1-[2-[8-(Z= FRE R )-8y -2- 5L 3- BB IR [4. 5] 22 3- 2 ]- £ E ]
SRPAEE-1-FR S
1-[2-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-ethyl]-cyclopropane-1-carbonitrile

212

1-(8- PR B k- 8- Iy - 2- B 3- R ER [4. 51 3 e -3- B )- 2 (R FEBR
T He-3-5)- 2
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-2-(

oxetan-3-yl)-ethanone

213

1-[8-( Z F LR IE)- 8- 10832 E-3- FUARER(4. 5155 5e-3- 5] -3- 2
T&-3-B2
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-ethylpentan-3-ol

214

1-[8-(Z B EL)-8-(MEy-2-HL A L )-3-FURER 4. 518 2-3- B - T
-1-F
1-[8-(Dimethylamino)-8-(thiophen-2-ylmethyl)-3-azaspiro[4.5]deca

n-3-yl]-butan-1-one

215;
216

8-(Z B EEL)-3-[(1-FRHEIR T B)- I A)-8-my-2- - 3- IR
[4.5]%-2-HF
8-(Dimethylamino)-3-[(1-hydroxycyclobutyl)-methyl]-8-thiophen-2-

yl-3-azaspiro[4.5]decan-2-one
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217;
218

8-(— FELEEE)-3-[2-(1- TR T 45)- 2.5 8- -2- 237,
RER([4.5]3%-2-FH
8-(Dimethylamino)-3-[2-(1-methoxycyclobutyl)-ethyl]-8-thiophen-2

-yl-3-azaspiro[4.5]decan-2-one

219;
220

8-(ZHEFRR)-3-G-FEE-3-FE T H)-8-1Ey-2-5-3-F R
[4.5]%-2-HH
8-(Dimethylamino)-3-(3-methoxy-3-methylbutyl)-8-thiophen-2-yl-3

-azaspiro[4.5]decan-2-one

221;
222

8-(CHRERE)-3-3-FE-3-FHE T £)-8-y-2-5-3-FURER
[4.5]%-2-F
8-(Dimethylamino)-3-(3-hydroxy-3-methylbutyl)-8-thiophen-2-yl-3-

azaspiro[4.5]decan-2-one

223

1-[8-(Z FAE R EL)- 8-y - 2- 5L -3- FUEER 4. 5138 be-3- - 2- R &
2-FRHEP- 11
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-hydroxy-2-methylpropan-1-one

224;
228

8-(CHERES)-3-(2-F8E-2- R E N £)-8-Ey-2-F-3- FURER
[4.5]2%-2-H
8-(Dimethylamino)-3-(2-hydroxy-2-methylpropyl)-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

226

4-[8-(Z HEL G )-8~y -2-BE-3- TR ER[4. 51 be-3- ) -2-F &
T-2-B%
4-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-methylbutan-2-ol
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227

1-[8-( = FRBE L) -8-EIL)-2- 3L 3- FHRTRI4.5) B3 -5 2- F
-2-f%
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-methylpropan-2-ol

228

1-[8- (R EFEL)-8- 7R - 3- FARER (4. 5] R e -3- B - 2-¥% - 2-FH
EN-1-f
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-hydro

xy-2-methylpropan-1-one

229

1-[8-(Z FREEE)-8-FE-3-FIRIR[4.51 b -3- K- 2- FHERN-2-
Fz
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-methy

Ipropan-2-ol

230;
231

4-[B-(ZHEREL)-2- A M-8- T E-3-FUEIR 4. 5] 3 e -3- 5 1-2,2-
HRETHE
4-[8-(Dimethylamino)-2-ox0-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2,

2-dimethylbutyronitrile

232

4-[8-(Z PRI EE)-8- IR B5-3- FURER 4. 51 58 ke -3-4]-2,2- T FR Ex-4-
AT
4-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2,2-dim

ethyl-4-oxobutyronitrile

233

4-[8-(— HE G EL)-8-1gly-2-56-3-FARER 4. 5] 3 be-3-55]-2,2- T H
45T
4-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2,

2-dimethyl-4-oxobutyronitrile
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234

8-BRNE:-3-(2- IR E 5D -8-(Z R EEE)-3-FURER (4. 5] 3% -2-
8-Cyclopentyl-3-(2-cyclopropylethyl)-8-(dimethylamino)-3-azaspiro

[4.5]decan-2-one

235

1-[8-(Z FBE4REE)- 80552 -3 IR 4. 5] 3 -3 2] -2-(1- B
SHEIR | E)- L
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-(1-methoxycyclobutyl)-ethanone

236

3-2- R T B LE)-8- R KE-8- (T HEEE)-3-FURER([4.5)3-2-1H
3-(2-Cyclobutylethyl)-8-cyclopentyl-8-(dimethylamino)-3-azaspiro[

4.5]decan-2-one

237

1-[8-(ZFHEE R EL)-8- 7R 56-3-FUIRER [4.51 38 be-3- K] -2-(1- &
R E)- LA
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-(1-met

hoxycyclobutyl)-ethanone

238

[3-[2-(1-FR 4 B8 T ) 2] 8-y 25 3- SRR 4.5 ] 36 58
- HER
[3-[2-(1-Methoxycyclobutyl)-ethyl]-8-thiophen-2-yl-3-azaspiro[4.5]

decan-8-yl]-dimethylamine

239

[3-[2-(1- BN AEER T ) 7. 5E]-8 5 3-SR THR 4. 5] 555k 8- L) -
— A%
[3-[2-(1-Methoxycyclobutyl)-ethyl]-8-phenyl-3-azaspiro[4.5]decan-

8-yl]-dimethylamine
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240

4-[8-( —HEREL)-2-F (X-8-1E-2-FE-3- R AEER [4.5) 3 bE-3- K ]
22-THETHE
4-[8-(Dimethylamino)-2-o0xo0-8-thiophen-2-yl-3-azaspiro[4.5]decan-

3-yl]-2,2-dimethylbutyronitrile

241;
242

8-(—HHEREL)-3-[2-(RIR T Fe-3-55)- £E]-8-mEy-2-F-3- 52
IR([4.5]%-2-Hq
8-(Dimethylamino)-3-[2-(oxetan-3-yl)-ethyl]-8-thiophen-2-yl-3-azas

piro[4.5]decan-2-one

243

B-TRINE-3-(2-BRVE Z5L)-8-(— AR EL)-3-FURER[4.5]1 3% -2- T
8-Cyclopentyl-3-(2-cyclopropylethyl)-8-(dimethylamino)-3-azaspiro

[4.5]decan-2-one

244

8-BRNE-8-(—HERE)-3-(BIE T be-3-BF E)-3-FUHE4.5]
-2
8-Cyclopentyl-8-(dimethylamino)-3-(oxetan-3-ylmethyl)-3-azaspiro[

4.5]decan-2-one

245

1-[2-[8-BR K E:-8-(— B & E)-2- A f0-3-FURER[4. 513 be-3- K-
LER- B 1-RE
1-[2-[8-Cyclopentyl-8-(dimethylamino)-2-o0xo0-3-azaspiro[4.5]decan-

3-yl}-ethyl]-cyclopropane-1-carbonitrile

246

B-IRKEE-8-(Z R E)-3-[2-(BIR T Fe-3-5)- ZH)-3-FuRR
[4.5]3%-2-Ff
8-Cyclopentyl-8-(dimethylamino)-3-[2-(oxetan-3-yl)-ethyl]-3-azaspi

ro[4.5]decan-2-one
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247

1-(8-ERKEE-8- AL AL-3-FURER[4.51 8 E-3- 50)-2-(1- R & 5
IR )L
1-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-(1-

methoxycyclobutyl)-ethanone

248

4-[8-(— LA AE)-8- 10 - 2L 3- STHRI4. 51 3eko-3-2E]-2,2- — FF
2T
4-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2,

2-dimethylbutyronitrile

249

4-[8-(— R EE)-8- 7 5k-3-WMEER 4. 51 R e -3- 55 ]-2,2- “FREE T
i
4-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2,2-dim

ethylbutyronitrile

250

4-[8-(— PR EL)-2- & fU-8-Ihyy-2- BL-3- FARER [4. 5| 3 be-3-E ]
-2,2-Z“HETHE
4-[8-(Dimethylamino)-2-oxo0-8-thiophen-2-yl-3-azaspiro[4.5]decan-

3-yl]-2,2-dimethylbutyronitrile

251;
252

B-(—HERE)-3-(RE T be-3-EHHFE)-8- K 5L-3-RIFER[4.5] %
-2-Ff
8-(Dimethylamino)-3-(oxetan-3-ylmethyl)-8-phenyl-3-azaspiro[4.5]

decan-2-one

253

1-[2-[8-( = B L )-8 M) 2- BE-3- BB [4.51 B 523 -25]- 2
] EHA-1-FE
1-[2-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-ethyl]-cyclopropan-1-ol

42




201607923

254;
255

8-(CHERE)-3-(2-8IR T ki-3-H)-25)-8-FE-3-FURIER[4.5]
-2~
8-(Dimethylamino)-3-[2-(oxetan-3-yl)-ethyl]-8-phenyl-3-azaspiro[4.

5]decan-2-one

256

1-[2-[8-BR EL-8-(— & EL)-2- 8 (-3-FUEER 4.5 3 5e-3- -
LEE) - B’ ke-1-H g
1-[2-[8-Cyclopentyl-8-(dimethylamino)-2-ox0-3-azaspiro[4.5]decan-

3-yl]-ethyl]-cyclobutane-1-carbonitrile

257

[8-BRKEL-3-[2-(1-FH | EER | 55)- ZH]-3-FHEER [4.51 38 57-8-H]
- FREEZ
[8-Cyclopentyl-3-[2-(1-methoxycyclobutyl)-ethyl]-3-azaspiro[4.5]de

can-8-yl]-dimethylamine

258

4-(8-TRIE-8- HEEE-3-FURIR[4.515e-3-55)-2,2- " HRET
i
4-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2,2-d

imethylbutyronitrile

259

4-(8-FR N E-8- _HEGRE-3-FURIR[4.5]Re-3-55)-2,2-
-4-F T HE
4-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2,2-d

imethyl-4-oxobutyronitrile

260;
261

8-(ZHEEEL)-8- 753 - (MU S kI -3- B FH D )-3- R ER 4. 51
2P
8-(Dimethylamino)-8-phenyl-3-(tetrahydrofuran-3-ylmethyl)-3-azas

piro[4.5]decan-2-one
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262;
263

8-(— I ERIL)-8-FE-3-(2- T s ki - 2- 2. 5)-3-FURER[4.5] %
-
8-(Dimethylamino)-8-phenyl-3-(2-tetrahydrofuran-2-ylethyl)-3-azas

piro[4.5]decan-2-one

264

8-(Z PR EEES)-8-ZEk-3-(2- T s kiR - 3- 1 £ )-3-FARER[4.5] %
-2-F
8-(Dimethylamino)-8-phenyl-3-(2-tetrahydrofuran-3-ylethyl)-3-azas

piro[4.5]decan-2-one

265

[8-BR IGEL-3-(Y st iRy -4- 55 FR 5)-3- BB IR [4. 5] 3 be-8-F)- — FR
%
[8-Cyclopentyl-3-(tetrahydropyran-4-ylmethyl)-3-azaspiro[4.5]deca

n-8-yl]-dimethylamine

266

[8-ERAGEL-3-(3-F AL T 55)-3-FURER[4.5]1 R be-8- K |- — A%
[8-Cyclopentyl-3-(3-methylbutyl)-3-azaspiro[4.5]decan-8-yl]-dimeth

ylamine

267

1-[2-(8-BR K FE-8- — HE R AE-3-FURER [4.5] 8 fe-3-5)- £ &) IR
Pke-1-BiE
1-[2-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-et

hyl]-cyclopropane-1-carbonitrile

268

1-[2-(8-BRIGEE-8- — R EL-3-FURIR[4.5) R 5¢-3-5)- 2 &) 3R
The-1-HE
1-[2-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-et

hyl]-cyclobutane-1-carbonitrile
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269;
270

8-(ZHFEEE)-8-FE-3- (TG IHrg-4- R E)-3-FURIR[4.5] %
-2
8-(Dimethylamino)-8-phenyl-3-(tetrahydropyran-4-ylmethyl)-3-azas

piro[4.5]decan-2-one

271

8-(— FHELEEL)-8- - 3-(2- U S IkIPg -3 -5 £ 55)-3- AR ER (4. 5] %
2-Ff
8-(Dimethylamino)-8-phenyl-3-(2-tetrahydrofuran-3-ylethyl)-3-azas

piro[4.5]decan-2-one

272

4-[8-(—HEFE)-8-FE-3-FURER[4.5] 5 f5e-3- K )-2-FREL T -2-
i
4-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-methy

|butan-2-ol

273

[8-ER N EL-3-(2- FHEL N BL)-3-FARER (4. 5138 f5e-8- B - R EN%
[8-Cyclopentyl-3-(2-methylpropyl)-3-azaspiro[4.5]decan-8-yl]-dime

thylamine

274

3-GR T HHE)-8- IR E-8-(— HERE)-3-FURER[4.5]13-2- 1
3-(Cyclobutylmethyl)-8-cyclopentyl-8-(dimethylamino)-3-azaspiro[

4.5]decan-2-one

275

3-(2- IR E LE)-8- B BE-8- IR AL -3- B ER[4.5) 3¢ -2
3-(2-Cyclopropylethyl)-8-methylamino-8-phenyl-3-azaspiro[4.5]dec

an-2-one

276

8-LRIKE:-3-CRAE R E)-8-(“ HERE)-3-FUEER 4.5 -2-FR
8-Cyclopentyl-3-(cyclopropylmethyl)-8-(dimethylamino)-3-azaspiro

[4.5]decan-2-one
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277

3-(BROEHE)-8-FHKE-8-(CHERE)-3-FURER[4.5]R-2-FF
3-(Cyclohexylmethyl)-8-cyclopentyl-8-(dimethylamino)-3-azaspiro[

4.5)decan-2-one

278

8-ERIGE-3-(RINEFR)-3-(CHEEE)-3-FHEER[4.5]3%-2-H
8-Cyclopentyl-3-(cyclopentylmethyl)-8-(dimethylamino)-3-azaspiro

[4.5]decan-2-one

279;
280

8-(—HHEREE)-3-[[(3S)-PU e kiR -3- ] - B B |- 8-Ey-2- B-3- 5
WRER([4.5]3%-2-FH
8-(Dimethylamino)-3-[[(3S)-tetrahydrofuran-3-yl]-methyl]-8-thioph

en-2-yl-3-azaspiro[4.5]decan-2-one

281

3- T E-8-EREE-8-(— N ERE)-3-RIRER[4.5]3%-2-F
3-Butyl-8-cyclopentyl-8-(dimethylamino)-3-azaspiro[4.5]decan-2-on

c

282

8-TR I EE-8- (T B EEL)-3- FR E:-3-FURER 4. 5] 38 - 2-
8-Cyclopentyl-8-(dimethylamino)-3-methyl-3-azaspiro[4.5]decan-2-

onec

283

THER-[3-[2-(F3ER T E-3-5)- )-8 AL 3-FRER [4. 5] 3 be- 8-
-
Dimethyl-[3-[2-(oxetan-3-yl)-ethyl]-8-phenyl-3-azaspiro[4.5]decan-

8-yl]-amine

284

— PR EE-[8-FREL-3- (MU s ik Rg -3 - L B 26)-3- RUBER [4. 5] e - 8- -
f%
Dimethyl-[8-phenyl-3-(tetrahydrofuran-3-ylmethyl)-3-azaspiro[4.5]d

ecan-8-yl]-amine
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285

1-[2-[8-(—HEZRIL)-8-FE-3-FIEIR[4.51 8 57-3- - S &) IR
1B
1-[2-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-ethyl]

-cyclopropan-1-ol

286

3,8- R IKEE-8- (AR E)-3-FURER (4.5 3% -2-FR

3,8-Dicyclopentyl-8-(dimethylamino)-3-azaspiro[4.5]decan-2-one

287

B-IRNE-8-(—HERE)-3-[2-(1-FEREZR T H)-L5)-3-FuRER
[4.5]2%-2-H
8-Cyclopentyl-8-(dimethylamino)-3-[2-(1-methoxycyclobutyl)-ethyl

]-3-azaspiro[4.5]decan-2-one

288;
289

3-[8-(—HEFEE)-2-F-8-1EYy-2-B-3-FARTR[4. 513 be-3- ]
-2,2-— FHERAE
3-[8-(Dimethylamino)-2-oxo0-8-thiophen-2-yl-3-azaspiro[4.5]decan-

3-yl]-2,2-dimethylpropionitrile

290

3-2-BRNEE L EL)-8-FH B R He-8-y-2- - 3- FURER [4. 5] 3R -2- T
3-(2-Cyclopropylethyl)-8-methylamino-8-thiophen-2-yl-3-azaspiro[

4.5]decan-2-one

291

(8-ER i HE-8- LR IEL-3-FURER (4. 5] 5-3-55)- (B R | £
-3-5)-HER
(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-(oxetan

-3-yl)-methanone

47
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292

[8-BR/KE-3-3-FREE-3-FE T 5)-3-FURER[4.5]1%R-8-H]-—
R %
[8-Cyclopentyl-3-(3-methoxy-3-methylbutyl)-3-azaspiro[4.5]decan-

8-yl]-dimethylamine

293;
294

8-ER K EE-8-(CHEEE)-3-[[(3S)- U S Ik IFg-3- 25 ]- FH AL ]-3- i
BE[4.5]55-2-F
8-Cyclopentyl-8-(dimethylamino)-3-[[(3S)-tetrahydrofuran-3-yl]-me

thyl]-3-azaspiro[4.5]decan-2-one

295

T HE-[3-[2-(RIR T Be-3-55)- £ )-8-Ey-2- B 3- FURER [4.5] 3%
fre-8-F&]-I%
Dimethyl-[3-[2-(oxetan-3-yl)-ethyl]-8-thiophen-2-yl-3-azaspiro[4.5]

decan-8-yl]-amine

296

P B [3- (VY Sk R -3 - 25k B B )-8 -y - 2- -3 - R ER [4. 5] 3 e
-8-F)-fiZ
Dimethyl-[3-(tetrahydrofuran-3-ylmethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-8-yl]-amine

297

1-(8-BR K H-8- — AL S EL-3-FUEER [4.51% be-3-5)-2- FH & H-2-
PRS- 1-HH
1-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-me

thoxy-2-methylpropan-1-one

298

[8-ER/KE-3-(2-FREA-2-FHERNE)-3-FURIR[4.5]1 % 72-8-F]-—
FH ALY
[8-Cyclopentyl-3-(2-methoxy-2-methylpropyl)-3-azaspiro[4.5]decan

-8-yl]-dimethylamine
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299

[3-(3-FA & EE-3-F L T 5)-8-ngsy-2- 3L 3- R BR [4.5) B e -8- K -
—FRELRE
[3-(3-Methoxy-3-methylbutyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan

-8-yl]-dimethylamine

300

[3-G-FEE-3-FHE T £5)-8- K 5-3-FIRER [4.5] R e-8- K- —H
A%
[3-(3-Methoxy-3-methylbutyl)-8-phenyl-3-azaspiro[4.5]decan-8-yl]-

dimethylamine

301

3-(8-TRIGHE:-8- AR AL-3-RURIR(4.5138 k-3 -55)-2- FH AL - 1-
L
3-(8-Cyclopentyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-me

thylpropan-1-ol

302

[8-BRIKEE-3-(3R | fe-3-FFHEL)-3-FRUARIR[4.51 3 e-8-H - —H
A%
[8-Cyclopentyl-3-(oxetan-3-ylmethyl)-3-azaspiro[4.5]decan-8-yl]-di

methylamine

303

R [B-RE3 (T -4 FF )3 SRR 4. 5| - 8- )
ES
Dimethyl-[8-phenyl-3-(tetrahydropyran-4-ylmethyl)-3-azaspiro[4.5]

decan-8-yl]-amine

304

— PR EL-[3- (VY s LR -4- Bk PR 5 )- 8- IRy - 2- B-3- R ER [ 4. 5] 3¢ e
-8-FL)-i%
Dimethyl-[3-(tetrahydropyran-4-ylmethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-8-yl]-amine
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305

TR EE-[8-ZREL-3-(2- DU FR I - 2- B £ B )- 3-SR ER [4. 5| R e - 8-
Z]-i#
Dimethyl-[8-phenyl-3-(2-tetrahydrofuran-2-ylethyl)-3-azaspiro[4.5]

decan-8-yl]-amine

306

— FREL-[3-(2- T GURIRg - 2- 5k £ 5 )- 8-y -2 - He-3- R ER [4. 5] 3R e
-8-FL]-i%
Dimethyl-[3-(2-tetrahydrofuran-2-ylethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-8-yl]-amine

307;
308

3-(2-3R T E LF)-8-H E G B- 8-y -2-B-3- SRR [4. 5] 3%-2-FH
3-(2-Cyclobutylethyl)-8-methylamino-8-thiophen-2-yl-3-azaspiro[4.

5]decan-2-one

309

T EEEL-[3-(2-PU S R - 3 - L ) - 8-y - 2- - 3- MR IR [4. 5] R bt
-8-F]-fi%
Dimethyl-[3-(2-tetrahydrofuran-3-ylethyl)-8-thiophen-2-yl-3-azaspir

o[4.5]decan-8-yl]-amine

310

3-(8- RS EE-2-F A-8- T H-3- MR IR 4. 5] 3 be-3-55)-2,2- —
FHERE
3-(8-Dimethylamino-2-oxo-8-phenyl-3-azaspiro[4.5]decan-3-yl)-2,2

-dimethylpropionitrile

311

8- _FRERE-3-[(1-HREIR | B)-FHE]-8-mny-2-50-3- IR
[4.5]3%-2-F
8-Dimethylamino-3-[(1-methoxycyclobutyl)-methyl]-8-thiophen-2-y

1-3-azaspiro[4.5]decan-2-one

50
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312

8- “HEAE-3-[(1-HEER T H)-FE]-8-FE-3-FIEER[4.5]
-2
8-Dimethylamino-3-[(1-methoxycyclobutyl)-methyl]-8-phenyl-3-aza

spiro[4.5]decan-2-one

313

8- HHEREL-3-(2- & E L5)-8-1Ey-2-56-3- R HRER [4.5] % -2-
i
8-Dimethylamino-3-(2-ethoxyethyl)-8-thiophen-2-yl-3-azaspiro[4.5]

decan-2-one

314

1-(8-— FHEL - 8-y -2-B6-3- FURER [4. 5] R e -3-55)-3-FH R B
-3-FREL T -1-fH
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-3-

methoxy-3-methylbutan-1-one

315

1-(8-— FHELRAL- 8-y -2- - 3- FURIR 4. 5] R fe-3-50)-3-FH &R B
711
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-3-

methoxy-propan-1-one

316

3-(2-FRINE L EL)-8-FH EL & -8-gEly-2- B -3- RUR R (4. 5] 3% -2- T
3-(2-Cyclopropylethyl)-8-methylamino-8-thiophen-2-yl-3-azaspiro[

4.5]decan-2-one

317

8-(—FRERE)-3-3-FH &L | £)-8-MEly-2-55-3-FURER[4.5] %
2
8-(Dimethylamino)-3-(3-methoxybutyl)-8-thiophen-2-yl-3-azaspiro|

4.5]decan-2-one

51
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318

8-(ZHEZEE)-3-(2-FF S E A H)-8- ) -2-F-3- FURER [4.5] %
2-F
8-(Dimethylamino)-3-(2-methoxypropyl)-8-thiophen-2-yl-3-azaspiro

[4.5]decan-2-one

319

3-[B-(CHE&EEL)-2-Ff-8- - E-3-FHEIR(4.5) 3 be-3-5:]-2,2-
FRERE
3-[8-(Dimethylamino)-2-oxo-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2,

2-dimethylpropionitrile

320

1-[B-("HEREL)-8-FH-3-FURER([4.51 38 b7-3- 5] -3- & - 3-
FREL T -1-fd
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-metho

xy-3-methylbutan-1-one

321

B-(ZHEEE)-3-[(1-H & EIR T £)-FH5E]-8-MEly-2- K- 3-FURER
[4.5]3R-2-F
8-(Dimethylamino)-3-[(1-methoxycyclobutyl)-methyl]-8-thiophen-2

-yl-3-azaspiro[4.5]decan-2-one

322

8-(—FRELEEL)-3-[(1-F & EIR T B)-FE]-8-FE-3-FURER(4.5]
3-2-ff
8-(Dimethylamino)-3-[(1-methoxycyclobutyl)-methyl]-8-phenyl-3-a

zaspiro[4.5]decan-2-one

323

B-(CZHEERL)-3 -2-HEENH)-8-FH-3-FIRIR([4.5]3-2-H1
8-(Dimethylamino)-3-(2-methoxypropyl)-8-phenyl-3-azaspiro[4.5]d

ecan-2-one

52




201607923

324

8-(ZHERE)-3-G-FEE T 5)-8-FE-3-FIRER([4.5] 38 -2-FF
8-(Dimethylamino)-3-(3-methoxybutyl)-8-phenyl-3-azaspiro[4.5]dec

an-2-one

325

8-(ZHHEZRE)-3-Q-FEELE)-8-FE-3-FURIR4.5]32-2-F
8-(Dimethylamino)-3-(2-methoxyethyl)-8-phenyl-3-azaspiro[4.5]dec

an-2-one

326

8-(CHHEZEEL)-3-(2- Z8E L5)-8- K E:-3-FURIR[4. 5] 3¢ -2
8-(Dimethylamino)-3-(2-ethoxyethyl)-8-phenyl-3-azaspiro[4.5]deca

n-2-one

327

1-[8-( R E R A )-8-nEny-2-Fe-3- RURIR[4. 513 be-3-H)-3-FF &
T -1-f
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-methoxybutan-1-one

328

1-[8-(CHERE)-8-F5-3-FURER[4.5] R be-3- 2] -3-HEE T
-1-FR
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-metho

xybutan-1-one

329

1-[8-(CHHE R E)-8-FE-3-FURIR([4.51 R e-3- K] -3-FH A/ EN
-1-F7
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-metho

Xypropan-1-one

330

3-(2-ERANELE)-8-FERE-8- 7K E-3-FURIR[4.5]3%-2-FH
3-(2-Cyclopropylethyl)-8-methylamino-8-phenyl-3-azaspiro[4.5]dec

an-2-one

53
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331

3-(2-3R | B LH)-8-FEAE-8-FE-3-FUEER[4.5]3%-2-Fd
3-(2-Cyclobutylethyl)-8-methylamino-8-phenyl-3-azaspiro[4.5]deca

n-2-one

332

8-(—FHEZEE)-3-(2-FH &R EL-2-HE PN E)-8-1Ewy-2-H-3-FURIR
[4.5]%-2-iH
8-(Dimethylamino)-3-(2-methoxy-2-methylpropyl)-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

333

2-3% | Be-1-(8-HH E - 8-ME - 2-He-3-FURER [4.5) R be-3-5)- &
E]
2-Cyclobutyl-1-(8-methylamino-8-thiophen-2-yl-3-azaspiro[4.5]dec

an-3-yl)-ethanone

334

8-(—FHEREL)-3-(2- Z 8 FEN 5)-8-Ey-2-5-3- R UEER[4.5] 3
2-F
8-(Dimethylamino)-3-(2-ethoxypropyl)-8-thiophen-2-yl-3-azaspiro|[

4.5]decan-2-one

335

8-(—HEFEEL)-3-2- L8 ENE)-8-F5-3-FUREE [4.5]3-2-F4
8-(Dimethylamino)-3-(2-ethoxypropy!)-8-phenyl-3-azaspiro[4.5]dec

an-2-one

336

B-(CHERE)-3-G-FEE-3-FET £)-8-(5-FFE B -2-5)-3-
FURER(4.5]3%-2-FA
8-(Dimethylamino)-3-(3-methoxy-3-methylbutyl)-8-(5-methylthioph

en-2-yl)-3-azaspiro[4.5]decan-2-one

54
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337

8-(5-FMEYy-2-55)-8-(— A RE)-3-G-FEE-3-FAE T H)-3-&
HREER[4.5]R-2-Hd
8-(5-Chlorothiophen-2-yl)-8-(dimethylamino)-3-(3-methoxy-3-meth

ylbutyl)-3-azaspiro[4.5]decan-2-one

338

1-[8-(—HEGREL)-8-F5L-3-FURER[4.5] 8 5¢-3-K]-3- 28 & T
-1-Ff
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-ethox

ybutan-1-one

339

1-[8-(Z FAELGES)-8-gEy-2-He-3-FURER 4. 5| 3 5e-3- 5] -3- L&
E T -1-Fd
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-ethoxybutan-1-one

340

8-( FAEL G AL)-3-(2-FH S 55-2- AR N BE)- 8- T B6-3- FURER 4.5 3%
2
8-(Dimethylamino)-3-(2-methoxy-2-methylpropyl)-8-phenyl-3-azas

piro[4.5]decan-2-one

341

3-[2-(1-F S BB T ) - 2,25 8- FR B4 - 8Ty -2- B3 - AP
[4.5]55-2-Ff
3-[2-(1-Methoxycyclobutyl)-ethyl]-8-methylamino-8-thiophen-2-yl-

3-azaspiro[4.5]decan-2-one

. 342

BT E-[B-(CHERE)-8-FE-3-FURIR[4.5] R 5¢-3- 2 )-
Cyclobutyl-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]

-methanone

55
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343

1-[8-( = FREL R EL)- 8- 5L-3- FURER 4. 51 R e -3- 2] - 2- FHE - 1-
LTg]
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-methy

Ipropan-1-one

344

1-[[8-(— FHEE R EE)-2-FAR-8- M -2- 2 3- FURER [4. 5] 3¢ f5e-3- Ko -
PR A bC-1-FR S
1-[[8-(Dimethylamino)-2-oxo-8-thiophen-2-yl-3-azaspiro[4.5]decan-

3-yl]-methyl]-cyclopropane-1-carbonitrile

345

[8-(=FHEERE)-8- 2 He-3-FURER[4. 5] e -3- B )-(1-F | EEN
5)-FHEE
[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-(1-methox

ycyclopropyl)-methanone

346

[3-(2-3% | E Z5L)-8-WEW-2-F-3- FURER 4. 5] 3 k- 8- |- FA i
[3-(2-Cyclobutylethyl)-8-thiophen-2-yl-3-azaspiro[4.5]decan-8-yl]-

methylamine

347

8-(—FHELZEFL)-3-(2-TU LIRS -4- 2 £ 55)-8- Iy -2- Bh-3- IR
[4.5]3R-2-H
8-(Dimethylamino)-3-(2-tetrahydropyran-4-ylethyl)-8-thiophen-2-yl

-3-azaspiro[4.5]decan-2-one

348

B-(ZHERE)-8- - E-3-(2-TU s MEMrg-4- 5 2 35)-3-FHEIR [4.5] %
2-Ff
8-(Dimethylamino)-8-phenyl-3-(2-tetrahydropyran-4-ylethyl)-3-azas

piro[4.5]decan-2-one

56
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349

I-[[8-(=FEREL)-2- A f-8- - H-3-FURER[4.5] R fe-3-H]- FH H]
-ERAE-1-HE
1-[[8-(Dimethylamino)-2-oxo0-8-phenyl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclopropane-1-carbonitrile

350

1-[8-(ZHE R EL)-8-E-3-FURIR[4. 51 3 k-3 -5 - 2- U L e
-4-EL Z A
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-2-tetrah

ydropyran-4-ylethanone

351

1-[8-(—HHEL R E)-8-MEy-2-5-3- AR ER [4. 5] R e -3- K] - 2-TU S,
I g
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-2

-tetrahydropyran-4-ylethanone

352

1-[[8-(Z FHEGRER)-8-F5-3-FURER[4.51 R e -3- K- E)-IEN
Be-1-HfE
1-[[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-methyl]

-cyclopropane-1-carbonitrile

353

1-[[8-(Z FREEIEL)-2-F - 8- -2-5-3- RURER[4. 51 38 be-3- 5] -
FREE]-BR T be-1-H S
1-[[8-(Dimethylamino)-2-oxo-8-thiophen-2-yl-3-azaspiro[4.5]decan-

3-yl]-methyl]-cyclobutane-1-carbonitrile

. 354

1-[[8-(—HE & EL)-8- - 5-3-FURER[4. 5] R be-3- 5 -3-(1- FHE&EE
= T E)-H-1-E
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-(1-met

hoxycyclobutyl)-propan-1-one

57
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355

1-[8-( L G- 8-y 2253 FURIR(4.5) 55 52-3- 2 3-(1-FH
SER T H)-/N-1-FH
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-(1-methoxycyclobutyl)-propan-1-one

356

[8-(ZFREEEL)-8-MEy-2-BE-3-FUBER 4. 51 bt - 3- K |- (1-FHEE
IR E)-FHER
[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-(1-

methoxycyclopropyl)-methanone

357

I-[[B-(Z R EEE)-2- A (-8-F5-3-FURIR[4.5] R be-3-H)- F &)
2R T be-1-FlE
1-[[8-(Dimethylamino)-2-o0xo-8-phenyl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclobutane-1-carbonitrile

358

[3-[(1- B 45 B P ) EFV 5K - 8-Sy 2 3-SR AER 4. 5] B - 8-
- A%
[3-[(1-Methoxycyclopropyl)-methyl]-8-thiophen-2-yl-3-azaspiro[4.5

]decan-8-yl]-dimethylamine

359

1-[[8-(Z FRELEREL)-8- - 3-FURIR[4.51 R t-3-K)-FE]- IR T
be-1-FR g
1-[[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-methyl]

-cyclobutane-1-carbonitrile

360

1-[[8-( = HEE g BE)- 8-y -2-56-3- MR TR 4. 51 R e -3- 2] - FH &L -
R ke-1-FFiE
1-[[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclopropane-1-carbonitrile

58
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361

1-[[8-(=FEEZER)-8-gy-2-F-3- FURER[4.5] R be-3-H - FH EL]-
BT fe-1-HfE
1-[[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-

methyl]-cyclobutane-1-carbonitrile

362

1-[3-[8-(— I B BE)- 8- -3- FURER [ 4.5) R be-3-H:]-3-E A
BB T be-1-HE
1-[3-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-0xo0

propyl}-cyclobutane-1-carbonitrile

363

1-[3-[8-(— FAEL G &) - 8- gy -2- 56-3- FARER 4.5 38 ¢ -3- F5 - 3- 5
AR T be-1-H i
1-[3-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-3-oxopropyl]-cyclobutane-1-carbonitrile

364

1-(8- 71 F-8- — R EE-3- FURER 4. 5| R e -3- 55 )-2- RN B L P
1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-cycloprop

ylethanone

365

IR EE-(8- T AL R - 8- IR - 3- RURER 4. 5] 3 e -3- 55 - FR R
Cyclopropyl-(8-dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)

-methanone

366

1-(8- PR BL-8- 75 5k-3- FURER 4. 5] e -3-F5)-3-FHEL T -1-FH
1-(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)-3-methylb

utan-1-one

59
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367

1-(8- T 5&-8- _HELGAL-3-FURER(4.5] R e -3-5)-3- TN H N 1-
Fii
1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-3-cycloprop

ylpropan-1-one

368

1-(8-T H-8- R AL -3- AR ER 4. 5] 3R h5e-3-Ho)-4- FH F H-4-FH
HK-1-Fd
1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-4-methoxy-

4-methylpentan-1-one

369

[3-[(1- S EIR N B)- FH 2K )-8- T 5E-3-RURER 4.5 38 e -8- ] - —
FREL %
[3-[(1-Methoxycyclopropyl)-methyl]-8-phenyl-3-azaspiro[4.5]decan

-8-yl]-dimethylamine

370

8-(ZFHEZEEL)-3-(3- 5 T H)-8-my-2-B6-3-FURER[4.5] 5% -2-
i
8-(Dimethylamino)-3-(3-methylbutyl)-8-thiophen-2-yl-3-azaspiro[4.

5]decan-2-one

371

1-[3-[8-( = F B E)-8- - 5k-3-FUEIR[4.51 % e-3- 5] - 3-8
W 1-H
1-[3-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl]-3-ox0

propyl]-cyclopropane-1-carbonitrile

372

1-[3-[8-( - FRBE 4R ) - 8-y - 2- BE-3 - TR 4.5 ) B -3 5K) 3-8
RAREEAG-1-HE
1-[3-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl

]-3-oxopropyl]-cyclopropane-1-carbonitrile
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373

1-(8- PRk Ak 8- gy -2- BE-3- FUR IR [4. 5138 472-3-50)-2-(1-FH &
HEERENE)-LF
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-2-(

1-methoxycyclopropyl)-ethanone

374

1-(8- B - 8- TR - 3- FURER 4. 5138 bt 3-50)-2-(1- R E B
&)~ LB
1-(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)-2-(1-meth

oxycyclopropyl)-ethanone

375

1-(8-"T %&-8- RS EL-2-FARER[4. 5] R be-2-55)-2-Fr T L
1-(8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-2-yl)-2-cyclobuty

lethanone

376

8- FHEZEE-3-3-HE T £H)-8-5-3-FURER[4.5]15-2-FH
8-Dimethylamino-3-(3-methylbutyl)-8-phenyl-3-azaspiro[4.5]decan-

2-one

377

8- FHEL R IE-3-(2- FH EL P BE) - 8-158h ) -2- 13- R ER [4.5] 382
8-Dimethylamino-3-(2-methylpropyl)-8-thiophen-2-yl-3-azaspiro[4.

S]decan-2-one

378

8- EHEEE-3-(2- AN EL)-8- TR E-3- MR ER 4.5 % -2-
8-Dimethylamino-3-(2-methylpropyl)-8-phenyl-3-azaspiro[4.5]deca

n-2-one

» 379

(8- R R EL-8- I - 2- R ER [4.5] 3 e -2-20)- [ 1 -(R A R K-
IR EL]- B
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-2-yl)-[ 1-(methoxy

methyl)-cyclopropyl]-methanone

61
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380

1-(8- — I E R EL-8- R L 2- W ARER [4. 5138 e -2-F)-3-FF & A 2,2-
—FHRENAN-1-H
1-(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-2-yl)-3-methox

y-2,2-dimethylpropan-1-one

381

(8- — FHER R EL-8- - 2- URIR 4.5 R - 2-50)- [ 1 -(F | E &) -
BT E]-H R
(8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-2-yl)-[1-(methoxy

methyl)-cyclobutyl]-methanone

382

(8- R EL R B - 8-y - 2- B - 3- RURER (4. 51 3 e -3-55)-(1-(F | &
IR T 5)-HHH
(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-(1-m

ethoxycyclobutyl)-methanone

383

(8- FHEL R AL-8- IRy -2- K- 3- FHRER (4. 5] 38 62-3- ) - [1-(F & &
FR L )-ER PN - FH
(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-[1-(m

ethoxymethyl)-cyclopropyl]-methanone

384

1-(8- PR EL- 8-y - 2- 1 - 3-FURIR[4.5] 3R e-3-5)-3-FH &
-2,2- " FHEN-1-H
1-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-3-

methoxy-2,2-dimethylpropan-1-one

385

(8- PR AR - 8- - 2-BE-3- ARER [4.5]) 3 be-3- ) [1-(F & &
FRED)-ER T & )-H
(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-[1-(m

ethoxymethyl)-cyclobutyl]-methanone
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386

8- FRELEIL-3-[2-(1- S SR E)- £ 5] 8- 2-3-3- FUR
BR[4.51%-2-FR
8-Dimethylamino-3-[2-(1-methoxycyclopropyl)-ethyl]-8-thiophen-2

-yl-3-azaspiro[4.5]decan-2-one

387

8- " HEEEL-3-[2-(1-FHEEERAE)- L5 ]-8-FE-3-FURER(4.5]
-2
8-Dimethylamino-3-[2-(1-methoxycyclopropyl)-ethyl]-8-phenyl-3-a

zaspiro[4.5]decan-2-one

388

1-(8- T 35-8-— R EL R EL-3-FURER 4. 5| R lye-3-F0)-2-(1- A 3R
TE)-LE
1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-(1-metho

xycyclobutyl)-ethanone

389

1-(8- T #5-8- T I ERGR L 3-FURER 4. 5| 3 e - 3 - )-2- VL G kIR - 3-
ELHA
1-(8-Butyl-8-dimethylamino-3-azaspiro[4.5]decan-3-yl)-2-tetrahydr

ofuran-3-ylethanone

390

(8- LR EE-8- 2R AL 3- W RER [4.5] 3 e -3-55)-(1-FH&EFEIR T
£)-HH
(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)-(1-methoxy

cyclobutyl)-methanone

. 391

[8-— FREL G FE-8-(5- FH ELMEN)-2-5L)-3- UURER [4.5]) R foe-3- 55 -
[1-(FH &S EHE)- IR E]-
[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-

3-yl]-[1-(methoxymethyl)-cyclopropyl]-methanone
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392

[8- — FRELEEL-8-(5-FH ELmEN-2-B)-3- IR ER [4.5] B be-3- B )-
[1-(FEAEFE)-IR T E]-HE
[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]decan-

3-yl]-[1-(methoxymethyl)-cyclobutyl]-methanone

393

1-[8- - FR L4 - 8-(5- FF LY -2- )3 SRR (4. 5| B - 3- 2] 3-
PR & E:-2,2- — FHELPN- 1 -
1-[8-Dimethylamino-8-(5-methylthiophen-2-yl)-3-azaspiro[4.5]deca

n-3-yl]-3-methoxy-2,2-dimethylpropan-1-one

394

5-(8-— FREL R BE-8- 7R A3 - RARER 4. 51 3 e -3-56)-2,2- —HIEE-5-
AN
5-(8-Dimethylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl)-2,2-dimet

hyl-5-oxopentanenitrile

395

5-(8- " FHEL R EL-8- IRy -2- 5L 3-ARIR[4.5] 38 ke-3-50)-2,2- " H
2-5-8 NS
5-(8-Dimethylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl)-2,2

-dimethyl-5-oxopentanenitrile

396

[8-(5-&MEY-2-55)-8- — FHEL G EL-3-FARIR[4.5) 38 k- 3-8 )-[1-(FF
SR E)-IRPVEL]-
[8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan-3

-yl]-[1-(methoxymethyl)-cyclopropyl]-methanone

397

[8-(5-&\Ewy-2-50)-8- — R AL EL-3-FHRER4.5] 3 e -3- 2 -[1-(F
AEFE)-IR | E]-HEH
[8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan-3

-yl]-[1-(methoxymethyl)-cyclobutyl]-methanone
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398

1-[8-(5- Gy -2-55)-8- — FR L BE-3-RURIR[4. 5| 3 e -3- 5k ]-3-FH
AE-2,2- " HERN-1-FH
1-[8-(5-Chlorothiophen-2-yl)-8-dimethylamino-3-azaspiro[4.5]decan

-3-yl]-3-methoxy-2,2-dimethylpropan-1-one

399;
400

8- F&-8-(— R EL)-3-(2- Y & k- 3- 5k £ B)-3- RURER [4. 5] 3%
2
8-Buty1-8-(dimethylamino)—3-(2—tetrahydrofuran-3-ylethyl)—3-azaspi

ro[4.5]decan-2-one

401;
402

1-[2-[8- T E-8-(Z HEZEEL)-2-F f-3-FURIR[4.5] R d-3- K- Z
E)-IERES-1-HE
1-[2-[8-Butyl-8-(dimethylamino)-2-oxo-3-azaspiro[4.5]decan-3-yl]-

ethyl]-cyclopropane-1-carbonitrile

403;
404

1-[2-[8-T & 8-(—FHHEGEE)-2- R M-3-FUER[4.5] R e-3-H]- 2
-] - 1-FfE
1-[2-[8-Butyl-8-(dimethylamino)-2-oxo-3-azaspiro[4.5]decan-3-yl]-

ethyl]-cyclobutane-1-carbonitrile

405

1-[8-(— R EZE)-8- K E-3-FURER([4. 51 fe-3- K] -3-(1-FHEE
IR E)-H-1-Fd
1-[8-(Dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-3-yl}-3-(1-met

hoxycyclopropyl)-propan-1-one

. 406

8- T E-8-(CHERE)-3-[2-(1-HEAEIR T £H)-LH] -3-F8R R
[4.5]55-2-FA
8-Butyl-8-(dimethylamino)-3-[2-(1-methoxycyclobutyl)-ethyl]-3-aza

spiro[4.5]decan-2-one
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407

[8-(ZFHRERE)-8-(5-FEWy-2-55)-3-FURIR [4.5] R £7-3- A -
[I-(FEEFE)-ET E)-FiH
[8-(Dimethylamino)-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan

-3-yl]-[1-(methoxymethyl)-cyclobutyl]-methanone

408

2-BRNEE-1-[8-(Z AR IE)-8- 8- 3- MR ER 4. 5] R he-3- - &
i
2-Cyclopropyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan

-3-yl]-ethanone

409;
410

8- E-8-(Z“HEZEE)-3- 2-(BMER | §d-3-5)-2&]-3-RUIRE
[4.5]%-2-FH
8-Butyl-8-(dimethylamino)-3-[2-(oxetan-3-yl)-ethyl]-3-azaspiro[4.5]

decan-2-one

411

[8-(=FHEL R EL)-8-(5- 3y -2-55)-3- RURIR (4. 5] 3 be-3- & -
[1-(FH SR E)- BRI E]-F
[8-(Dimethylamino)-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan

-3-yl]-[1-(methoxymethyl)-cyclopropyl]-methanone

412

1-[8-( = FR LA )- 8- -2 2L 3- FUAEER (4. 5) 38 5235 -3-(1 -
SEERNE)-N-1-H1
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-(1-methoxycyclopropyl)-propan-1-one

413

8- BE-8-(ZHEHEE)-3-[2-(1-FEHIR T H)- 2 H]-3-FUER
[4.5]3%-2-Ff
8-Butyl-8-(dimethylamino)-3-[2-(1-methoxycyclobutyl)-ethyl]-3-aza

spiro[4.5]decan-2-one
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414

2-BR T B 1-[8-(CHERE)-8- K EE-3-FURER[4.5) 3 -3-F)- &
A
2-Cyclobutyl-1-[8-(dimethylamino)-8-phenyl-3-azaspiro[4.5]decan-

3-yl]-ethanone

415

1-[8-(ZHHEL R EL)- 8-y -2- B -3- FURER[4.51 38 be-3- 5] -3-F &
7515
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-methoxy-propan-1-one

416

1-[8-(= R IE)- 8-y -2- -3 - AR ER [ 4. 5] R foe-3- B -3-F A
T-1-f
1-[8-(Dimethylamino)-8-thiophen-2-yl-3-azaspiro[4.5]decan-3-yl]-3

-methylbutan-1-one

417

B-(ZHEREL)-8-(5-FMED-2-35)-3-(3-FH | EE-3-FHE T H)-3-F
HRIR[4.5]3& -2
8-(Dimethylamino)-8-(5-fluorothiophen-2-yl)-3-(3-methoxy-3-meth

ylbutyl)-3-azaspiro[4.5]decan-2-one

418

1-[8-— B R - 8-(S-a iy -2- 5)-3- RURER | [4.5]138k%-3-K:)-3-
FHSEEL-3-FHE T -1 B
1-[8-Dimethylamino-8-(5-fluorothiophen-2-yl)-3-azaspiro[4.5]decan

-3-yl]-3-methoxy-3-methylbutan-1-one

419

3-FH &R - 1-(8- P Bh g 8- Iy -2- BL-3- R ER [4. 51 38 b2-3- K )-N
-1-F
3-Methoxy-1-(8-methylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan

-3-yl)-propan-1-one

67




201607923

420

2-BR T &-1-8-FHEFE-8-FH-3-FURIR[4.5] R 47-3-5)- L
2-Cyclobutyl-1-(8-methylamino-8-phenyl-3-azaspiro[4.5]decan-3-yl

)-ethanone

421

8-(—HEEE)-8-(S-mIEY-2-50)-3-[2-(1- R EETRNE)- L4
-3-FUHEZR[4.5]3%-2 il
8-(Dimethylamino)-8-(5-fluorothiophen-2-yl)-3-[2-(1-methoxycyclo

propyl)-ethyl]-3-azaspiro[4.5]decan-2-one

422

2-BRPNEE-1-(8-FH R R AL -8- TR - 3- RARER (4. 5] 3R be-3-55)- 2
2-Cyclopropyl-1-(8-methylamino-8-phenyl-3-azaspiro[4.5]decan-3-

yl)-ethanone

423

3-FIZE- (8- R4 - 8- I3 - 2- -3 - AR 4. 5 3853 2E)- T -1-
Lg]
3-Methyl-1-(8-methylamino-8-thiophen-2-yl-3-azaspiro[4.5]decan-3

-yl)-butan-1-one

424

8- | K E -8 = H R & B -2- F B & [45] X Ix

8-Cyclopentyl-8-dimethylamino-2-azaspiro[4.5]decane

425

8-(5-&-2-WEy-2-55)-2- FURER([4.513%-8-F)- AR
8-(5-Chloro-2-thiophen-2-yl)-2-azaspiro[4.5]dec-8-yl]-dimethylamin

c

426

[8-(5-FEy-2-55)-2-FURIR [4.5] 3 -8- K- R f%
[8-(5-Fluorothiophen-2-yl)-2-azaspiro[4.5]dec-8-yl]-dimethylamine

427;
428

8-(RFEER T be-1-55)-8-(2-MENy BD)-3- RURIR[4.5) 5 b7
8-(Azetidin-1-yl)-8-(2-thienyl)-3-azaspiro[4.5]decane

68
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429
430 | B-FEHEER T hT-1-5-8-ZEEL-2-FUEIR[4.5] %

8-Azetidin-1-yl-8-phenyl-2-azaspiro[4.5]decane
8- _FH R AL-8- IR EL-2-FHRER[4.5]12-3-FH

431

@ o B

8-Dimethylamino-8-phenyl-2-azaspiro[4.5]decan-3-one

432;
433 | 8 T E-8- T HEEE-2-FURER(4.5]135-3-FH

8-Butyl-8-dimethylamino-2-azaspiro[4.5]decan-3-one
B R— B iR RS IR S et Y R/ A ]
PR & B R BaE R -

12. —fEgeS e EL—RIBHFHEAEES 1 HES 11 HHEH—
AT &Y B E— B IR ERESY) - S
Yy e/ B E A AR W B BB BRI - B LB B R0
Pl sz /e B e [ A R Ry B Z TR AL S -

13. —fERIRHEFEMNEEES 1 |HEF | BEPIEFT 5%
B aR— B e REY RS s S R/ FA R
AR BERE N BOB BRI - FLRRGEESE -

14, —FERRHFFEANEREZ 1 THEE 11 IHEP—IJnloha5Y » 2P
AR —E—ZIIEEBYRIEREY) L S R B AR E A
< EIE R BGEEN ) R EREESL AR R REIRRE « R R BB FIAHRA
ZAEAR ~ B AR ~ PATSLYERIE  SEEREIE - — IR TEREINTHEEERE -

2 R TR (T E R B ZE) ~ ARETER ~ VEHE B/ B bt r /e BE L B
K/ SARFEME ~ METhRERERE /L IE AR - (RIUEE - =R - BIR - 28
iE - R - B8O - BRI E - RYEEIEEE - BREE - B -
EEIERE - IR - BRE - RRE - BUFRIIARRAE] - JURERISU
BER > BRI ARES B —R5 B I E R SE sk Bl — IR R A5 2E - SAR s

v 15 »
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